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INTRODUCTION. 

method of clas^sification adopted in the first Keview ol 
Mineral Production published in these Eccords (Vol. XXXTf), 
although admittedly not entirely satisfactory, is still the best that 
can be devised under present conditions. As the methods of collect- 
ing the returns become more precise and the machinery emploj^d 

B 
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for tlie purpose more effioieut, tlie number of minerals included in 
class I — ^for wbicb. approximately trustworthy annual returns are 
available — ^increa^fes, and it is hoped that before long the minerals 
of class II — for which regularly recurring and full particulars cannot 
be procured — ^wiU be reduced to a very smah number. In the case 
of minerals stiU exploited chiefly by primitive native methods, and 
thus forming the basis of an industry carried on by a large number 
of persons each working independently and on a very small scale, 
the collection of reliable statistics is impossible, but the total error 
from year to year is not improbably approximately constant and the 
figures obtained may be accepted as a fairly reliable index to the 
general trend of the industry. In the case of gold, the small indi- 
genous alluvial industry contributes such an insignificant portion to 
the total outturn that any error from this source may be regarded 
as negligible. 

■In the previous Review the statement of values of the Indian 
Mineral Production for the year under review and for the preceding 
year was drawn up for purposes of comparison on the basis of an 
exchange value of the rupee at 2s. in each year, although this figure 
applied in practice only to the year 1920. With the great fall of 
the value of the rupee during 1921, it has become impossible to 
maintain this method of comparison, and the values shown in 
table 1 of the present Review are given on the basis of the actual 
average exchange values of the rupee for each year. For the sake 
of completeness, the values of the mineral production for 1919 have 
also been recalculated on the basis of the actual value of the rupee 
for that year. In the year 1919, the highest value reached was 
25. 4c\d., and the lowest l5. the actual average value of the 

rupee during the year being l5. S-H-t?. ; for purposes of calculation, 
a value of Is, 8|cZ., corresponding to Es. 11*5 to the £, has been 
adopted. In 1920, the highest value reached was 25. and 

the lowest value Is. 4|d., the actual average value during the year 
being 2s. ; the value of 25. has been adopted in the table. 

In 1921, the highest value reached was Is. 6^^. and the lowest Is. 

the actual average value of the rupee during the year being 
Is. 4 ^ 2 5., and the value of Is. 4d. has been adopted. With these 
rates of exchange the total production of 1921 shows a decrease 
in value compared with 1920 ‘of £8,232,930 or 27*3 per cent, 
as contrasted with an increase in 1920 compared with 1919 of 
£ 6,282,130 or 21*3 per cent. Decreases in value during 1921 were 
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shown by all the metals and minerals produced, with the exception 
of iron-ore and a few unimportant minor mineral products. The 
largest percentage decreases amongst important Ihinerals are shown 
by wolfram, mica, tin, manganese, chromite, and salt. These changes 
in value are, of course, an expression in part of the great varia- 
tion in the prices of metals and ores in the world’s markets, due 
first to the boom that followed immediately on the cessation of 
the war, and then to the succeeding and still existing period of 
depression, and in part of variations in the quantities produced, due 
partly to the variations in market price. It is interesting to compare 
in the figures of total value recorded in table 1 with the variations 
in the average annual value of the leading metals in the world’s 
markets as summarised in table 2. 

The number of mineral concessions granted during the year 
amounted to 651 as against 652 in the preceding ye^\T ; of these 4 
were exploring licenses, 563 were prospecting licenses, and 84 were 
mining leases. 


Table 1. — Total Value of Minerals for which returns of Production 
are available for the years 1919, 1920 and 1921. 


— 

1919. 

(Rupoo 

==le. 

1930. 

(Rnpoo 

=2^.) 

1021. 
(Rupee 
=-1,9. 4rf.) 

Increase. 

Dourcaso. 

Varia- 

tion. 

Per 

cent. 

Coal . 

Petroleum . 

£ 

8,700,353 

7,252,951 

£ 

9,207,853 

7,954,032 

£ 

8,673,377 

5,003,075 

£ 

£ 

034,470 

2,350,057 

— 7-3 
~29-6 

Gold . 

Manganese- or e( a) . 

2,127.708 

1,344,634 

2,733,115 

.3,386,072 

2.0.50,570 

1,537,068 


682.539 
2,0-f 9,004 

-25-0 

-57.1 

Lead and lead-ore , 
Salt . 

581,437 

1,585,071 

975,927 

1,446,409 

784,586 

742,147 


191,341 

701,362 

—10*6 

-48*7 

Silver . 

Mica(a) 

409,780 

750,834 

843,109 

1,005,438 

593,008 

420,274 

... 

250.101 

039.101 

— 2l)-7 
-00*0 

Building materials 
Saltpetre 

379,280 

409,780 

454,750 

590,854 

422,219 

357,032 


32, .531 
233,822 

— 7'1 
—39*0 

Tin and tin- ore 
Iron-ore 

318,004 

39,902 

325,026 

118,163 

162,770 

140,556 

22,392 

102,850 

—59*4 
+ 18*9 

Carried over 

23,900,223 

1 

29,391,948 

21,403,587 

22,392 

7.920,753 

- 


(a) Export values. 
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Table 1, Total Value of Minerals for which returns of Production 
a/re available for the years 1919, 1920 and 1921— contd. 



1919 

1920 

1921 



Yana- 

— 

(Rupee 

(Rupee 

(Rupee 

Increase. 

Dezrease. 

tion 


= Is, SjcZ') 

=2s.) 

= ls. 4d.) 



per 





cent. 

• 

£ 

£ 

£ 

£ 

£ 


Brought forward . 

23,900,223 

29,391.048 

21,493,587 

22,392 

7,920,753 

... 

Jadeit 0 (a) 

75,742 

180,728 

120,533 


54,193 

— 20-9 

Ruby, s ‘ipphire 

and spinel. 

93,989 

61,982 

50,165 

... 

11,817 

—19*1 

Clays . 

43,451 

40,812 

37,378 


3,434 

— S-4 

Chromite 

77,151 

79,970 

36,492 

... 

43,^178 

—54-3 

Copper-ore , 

45,579 

42,250 

32,360 


9,G90 

— 22*9 

Monazite 

62,793 

49,231 

30,959 

... 

18,272 

— 37-1 

Tungsben-ore 

Magnosite 

453,212 

17,155 

139,707 

17,216 

29,292 

15,032 


110,415 

1,584 

— 79-0 
—9*2 

Steatite 

5,650 

10,585 

5,880 


4,705 

— 14*4 

Diamonds 

18,109 

4,123 

4,865 

740 

+ 17-9 

Alum 

4,174 

7,320 

4,293 


3,027 

— 41-3 

Barytes 

1,357 

1,553 

1 

3,485 

1,932 

+ 124-4 

Bauxi bt\ 

1,6S2 ‘ 

5,331 1 

1 3,280 


2,051 

— 38-5 

Gypsum 

1 2,494 ; 

3,693 

I 2,267 1 

k 

! 

1,426 

— 3S-C 

Ochre . 

Aquamarine and j 
bor>d i 

3,130 j 

i 

5,3o0 

1,225 

2,174 ; 
1,274 : 

' 49 

3,182 

— 50-4 
+ 4-0 

Amber . . : 

Fuller's earth 

536 ' 

i I 

1,000 

1 

1.123 1 
9C6 ' 

'*900 

543 

— 32-0 

Asbestos . . ' 

i 1,440 

7,272 1 

SS4 


6,388 

—ST'S 

Apatite 

i 

... 

231 

”231 

Antimony-ore 

177 : 

40 1 

70 1 

30 


+ 1 5*1 ^ 
— 81*7 

Corundum . 

4,649 

575 , 

55 

*520 

Graphite 

Soda . » 

713 ] 

I 

5G0 

52 1 
24 1 

24 

508 

—90*7 

Molybdenite 

ss ; 

19 

1 

13 1 


0 

—31*6 

B otash . 

37 j 

25 


25 

Samarskitc . 

^ 1 

12 

, ■ .J. 

::: | 

... 

12 

... 

Total 

1 

24.803,540 

1 

1 

30,053',20l' 

21,883,536 ' 

1 

26, 364 

-8,165 

8,196,029 

V ^ 

),665 

27-3 


(a) Export vaJues. 
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Table 2. — Average Prices in the United Kingdom of Principal Metals 
and Ores during 1919, 1920 and 19^1.* 


— 

1919. 

192a 

1921. 

M?,tals — 

Copper, standard .... 

£ per ton . 

£ per ton. 

£ per ton. 

92'29 

99-78 

09*69 

Lead, pig, soft foreign . 

Spelter, ordinary .... 

27*90 

39*31 

. 22*69 

42*41 

46*01 

26-05 

Tin, standard .... 

Pig-iron, Cleveland foundry No, 3 . 

253-17 

299*9 

106*02 

0*84 

10*53 

6-89 

Steel, heavy rails .... 

(a) 

23-04 

15-62 

Ferro -manganese .... 

25*5 

34*58 

20-37 

Gold, fine, per ounce 

Silver, standard, per ounce * 

84-934 «/!.(&) 

112*960s/fr 

107-041«A. 

57-709d. 

61*590d. 

SO-SOif. 

Ores-— 

Chromite, 48-51%, per ton 

£9-4 

£8*7 

£4*59 

2Ianganese-ore, first grade, per unit 

30£?. 

45d. 

17fl:. 

Wolfram, per unit ' . 

33*4rf7i. 

2$‘52<97t. 

13*96if/i. 


* Compiled mainly from the Mining Journal and the Iron und Coal Trades Review, 
{a) Not available, 

(h) Koyal Mint price. 


U.— MINERALS OF GROUP I. 


Chromite. 

Gold. 

Lead. 

Monazite. 

Salt. 

Coal. 

Graphite. 

Magnesite. 

Petroleum. 

Saltpetre, 

Copper. 

Iron. 

Manganese. 

Ruby, Sapphire 

Silver. 

Diamonds. 

Jadcite. 

IMica. 

and Spinel. 

Tin. 


Tungsten. 


Chromite. 

The continued decrease in the output of chromite during the 
years 1919 and 1920 from the peak production of 1918 waw not 
continued in 39215 when there was an increase in output of nearly 
8,000 tons over the previous year, the output for Baluchistan being 
the maximum on record. 
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Table 3. — Quantity and Value of Chromite produced in India during 
° 1920 and 1921. 



• 

1920. 


1921. 


Quantity, 

Value. 

(Rupee=25.) 

Quantity. 

Value. 

(Eupee=lJ. 4£Z.) 

Baluchistan — 
Zhob . 

Tons. 

20,677 

Bs. 

6,68,744 

£ 

66,873 

Tons. 

25,122 

1 Bs. 

3,76,826 

£ 

25,122 

Bihar <b Oriasa — 
Singhbbum . 

2,546 

57,394 

5,739 

2,605 

52,610 

3,507’ 

Mysore — 

Hass an . 

Mysore . 

3,400 

278 

68,000 

5,560 

6,800 

556 

6,486 

549 

116,748 

1,198 

7,783 

80 

Total 

2«,801 

7,99,698 

79,970 

34,762 

547,382 

36,492 


Coal* 

In contrast to public expectation, there was an increase during 
the year of over 1,300,000 tons^ or somewhat over 7 per cent., in 
the output of coal. This increase was due largely to Bihar and 
Orissa and the Central Provinces, but all the other provinces show 
increases, with the exception of Assam and Hyderabad, which 
show small decreases. The considerable increase shown by Bihar 
and Orissa was due chiefly to the Jharia and Bokaro fields, whilst 
the increase in the Central Provinces was due mainly to the Pench 
Valley and Ballarpur fields. In Hyderabad State the Singareni’ 
field showed a decrease of about 48,000 tons, which was nearly 
balanced by an initial production of ovet 42,000 tons from the 
Sasti coalfield opposite to Ballarpur in British territory. There 
was a general increase in the pit’s mouth value of coal, except in 
Baluchistan, the rate of increase varying from as little as Ee. 0-5-7 
in Assam to Es. 2-9-10 in the Punjab ; the increase in the fields of 
^Bihar and Orissa averaged Ee. 1-13-8 and in Bengal Ee. 1-6-3. 
The decrease in Baluchistan was Es. 2-8-1 per ton. During the, 
year, the existence was proved in the Talcher coalfi.eld of consider- 
able quantities of good steam coal, and this field is now in course ol 
commercial development. 
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Table 4. — Average Price {per ton) of Coal extracted from the Mines 
in each province during the year 192(^and 1921. 


1920. 


1921. 


Assam 
Baluchistan 
Bengal . 

Bihar and Orissa 
Burma 

Central India . 
Central Provinces 
Punjab . 
Eajputana 


Es. 

A, 

, P. 

Es. 

A, 

p. 

7 

7 

9 

7 

13 

4 

16 

9 

9 

. 14 

1 

8 

6 

6 

5 

7 

11 

8 

4 

9 

2 

6 

6 

10 




11 

7 

C 

4 

4 ’ 

10 

5 

11 

6 

5 

13 

3 

7 

0 

0 

12 

3 

10 

14 

13 

8 

7 

7 

1 

8 

13 

4 


Table 6. — Origin of Indian Coal raised during 1920 and 1921. 



Average of 
last live 
years. 

1920. 

1921. 


Tons. 

Tons. 

Tons.] 

Gondwana coalfields 

. 18,953,226 

17,620,444 

18,843,792 

Tertiary coalfields .... 

402,769 

435,770 

459,155 

Total 

19,355,995 

17,962,2 4 

19,302,947 


Table 6. — Provincial Production of Coal during the years 1920 and 

1921. 


Province. 


1920. 

1921. 

Increase. 

Decrease. 

Assam 


Tons. 

325,535 

Tons. 

312,466 

Tons. 

Tons. 

13,070 

Baluchistan . 


38,941 

54,627 

20,686 

... 

Bengal 


4,207,452 

4,269,642 

52,190 

... 

Bihar and Orissa . 


11,975,656 

12,990,481 

1,014,825 

... 

Burma 


300 

300 

... 

Central India 


168,061 

192,034 

33,983 

... 

Central Provinces . 


491,206 

712,914 

221,709 

" 5,359 

Hyderabad . 


694,080 

688,721 

» t m 

i^njab 


68,078 

67,242 

9,164 

... 

’Eajputana , 


18,216 

24,521 

6,305 

... 

Total 

• 

17,962,214 

19,302,947 

l,S59,m 

u,m 
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Table 7- — Output of the Gondwana Coalfields for the years 1920 and 
, 1921. 


Coalfield. 

1920. 

1921. 

Tons. 

Per cent, 
of Indian 
Total. 

Tons. 

Per cent, 
of Indian 
Total. 

Bengal, Bihar and OrUsa — 





. Bokaro .... 

857,522 

4-78 

929,143 

4*81 

Daltonganj 

39,113 

0*22 

36,590 

0*19 

Giridih .... 

831,293 

4-63 

818,580 

4*24 

Jainti .... 

118,651 

0-66 

105,652 

0-55 

Jliaria .... 

9,294,040 

61*74 

10,068,856 

52-10 

Rajmalial Hills . 

960 


2,170 

0*01 

Ramgarh .... 

G,S63 

0-04 

... 

. i > 

E-ampnr (Baigarh-Hiingir) . 

36,987 

0*21 

77,277 

0*40 

Raniganj .... 

4,997,070 

. 27*82 

6,211,855 

27*00 

Central India — 

« 




Soliagpur .... 



37,060 

0*19 

Umaria .... 

158,051 

0*88 

154,974 

0*80 

Central Provinces — 





Ballarpur .... 

128,162 

0*71 

171,425 

0*89 

jMohpani .... 

83,335 

0*47 

89,623 

0*47 

Bench Valley . 

279,^83 

1*56 

449,311 

.2*33 

Shahpnr .... 

... 

... 

210 


Yeotmal . 

* 1 

225 

... 

2,346 

0*01 

Hyderabad — 





Sasti .... 

27,745 

... 

42,674 

0*22 

Singareni .... 

606,336 

3-80 

646,047 

3*35 

Total 

17,526,444 

97*58 

18,843,792 

.97*62 
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Table 8. — Output of the Tertiary Coal-fidds for the years 1920 and 

1921. 



1920. 

1921. 

Coalfield. 

Tons. 

Per cent, 
of Indian 
Total. 

Tons. 

Per cent, 
of Indian 
^ Total. 

Assam — 

Khasi and Jaintia Hill^ 
jMakum .... 
Naga Hills 

570 

285,974 

38,991 

1 

443 

269,198 

42,824 

1 1-02 

Baluchistan — 

Kalat, Mach, Sor Range 
Khost .... 

11,408 

22,535 

5 “■'’f 

23,374 

31,253 

] 0-28 

Burma — 

Loi*an (Kalaw) . p , 

... 

... 

300 

... 

Punjab — 

Jhelum .... 

an wall .... 
Shahpur .... 

47,803 

6,835 

3,440 

j 0-32 1 

50,039 

11,852 

4,751 

1 0-36 

Bujpuiana — 

Bikanir .... 

' 18,210 

O'lO 

24,521 

0-13 

Total 

435,770 

2-42 

459,155 

2-38 


In spite of the considerable increase, the total production was 

nevertheless nearly 3 million tons below the output of 1919, and 

the coal situation became so acute that it was found necessary 
early in the year to prohibit the export of Indian coal to foreign 

ports. The effects of this step are seen in the export statis- 

tics, which show a fall from a total of nearly million tons in 
1920 to slightly over J million tons in 1921. On the other hand, 
the imports rose from the insignificant figure of under 40,000 tons 
in 1920 to over 1 million tons in 1921, 462,000 tons coming from 
' South Africa, 436,000 tons from the United Kingdom, 111,000 from 
Australia (including Now Zealand), and the balance from other 
countries. 
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Table 9. — Exports of Indian Goal and Coke during 1920 and 1921. 



1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Va Ive 

To^ 

Aden and Dependencies 

Ceylon .... 

Straits Settlements (inclading 
Labuan).*- 

Sumatra .... 
Egypt .... 

Other Countries . 

Total 

Coke 

Total of Coal, Coke, efo. . 

Tons. 

88,668 

684,930 

228,108 

69,473 

102,457 

53,981 

Es. 

10,81,370 

80,87,960 

29,79,060 

8,38,060 

13,41,870 

7,23,210 

£ 1 

108,137 

868,796 

297,906 

83,806 

134,187 

72,321 

Tons. 

17,575 

236,179 

10,682 

6,251 

200 

2,761 

Es. 

2,01,166 

32,01,578 

1,52,100 

87,514 

400 

1,11,119 

£ 

13,411 

213,439 

10,140 

5,834 

27 

7,408 

1,222,517 

1,56,51,530 

1,565,153 

273,648 

37,53,877 

260,259 

2,241 

61,510 

6,151 

1,923 

93,518 

6,284 

1,224,768 

1,57,13,040 

1,571,304 

276,571 

38,47,395 

1 256,493 


Table 10 . — Imports of Coal, Coke and Patent Fuel during 1920 

and 1921. 


1 

1 

1 1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Value. 

Prom — 

Australia (Including Xew 
Zealand). 

Natal .... 

Portuguese East Africa 

United Xmgdom 

Other Countries . 

Tons. 

8,134 

7,596 

7,933 

4,122 

10,301 

Es. 

2,01,380 

2,30,040 

2,37,110 

2,08,600 

3,04,180 

£ 

20,138 

23,094 

23,711 

20,860 

30,418 

Tons. 

111,384 

306,235 

156,555 

436,012 

74,501 

Es. 1 

37,58,254 

1,13,16,644 

58.74,660 

1,86,17,067 

25,67,310 

£ 

250,350 

754,443 

391,637 

1,241,138 

170,487 

Total 

38,586 

11,82,210 

118,221 

1,084,687 

4,21,23,835 

2,808,255 

Coke 

Patent fuel .... 

1,141 

1,10,800 

11,080 

6,051 

11 

6,01,311 

2,502 

33,421 

167 

Total of Coal, Coke, etc. . 

39,727 

12,93,010 

129,301 

1,090,749 

4,26,27,648 

1 

2,841,843 


This decrease in the production of coal in India, in the years 
1920 and 1921, as compared with 1919, is probably to be correlated 
to a large extent with the decreased efB.ciency of labour, following 
at least in part on increases in wages, which enabled the worker to 
obtain his requirements in a smaller number of working hours per 
day ; and to a smaller extent to the increased price of coal, which 
resulted in an increase in the number of shallow workings, to which 
labour was attracted from the better organised mines. A higher 
output per head is probably to be obtained in the future only by 
the greater use of mechanical means of cutting, extraction, and 
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transport. Any large increase of output in the near future will 
not, however, relieve the situation in full, until the railways have 
provided themselves with increased terminal facilities and doubled 
or trebled some of the existing lines. 

The average number of persons employed daily in the coal- 
fields during the year increased by 15,537 or about 8 per cent., 
the total number of persons employed exceeding even , the total 
for the year 1919 ; but the average output per person employed' 
was less even than that of the preceding year, being 93 '98 tons 
per person as against 94*37 tons in 1920 and 111*05 tons in 1919, 
The total number of deaths by accident was 286, corresponding to 
a death-rate of 1*39 per thousand persons employed, which compares 
very unfavourably with 189 deaths by accident and a death-rate 
of 0‘99 per thousand in 1920 ; the 1921 figures are, however, very 
similar to those of 1919, which were 287 deaths or 1'41 per thousand 
persons employed. 


Table 11. — Average number of persons employed daily in the Indian 
Coalfields during 1920 and 1921, 


Province. 

Number of persona 
employed daily. 

Output 
lier person 
employed. 

Number 
of deaths 
by acci- 
dent. 

Death- 
rate per 
1,009 
person s 
employed. 


1920. 

1921. 

1921. 

1921. 

1921. 

Assam 

3,171 

3,389 

Tons. 

92*2 

1C 

4*7 

Baluchistan . 

98(5 

1,330 

4M 

9 

(3*7 

Bengal 

43.732 

45,813 

120,431 

93*0 

48 

1*05 

Bikar and Orissa . 

118,200 

102*7 

103 

1*3 

Burma 

242 

270 

1*1 

1 

3*7 

Central India 

1,017 

1,067 

97*0 

8 

4'0 

Central Provinces 

8,403 

12,152 

58*0 

18 

1*5 

Hyderabad 

12,440 

12,502 

55*1 

21 

1*7 

Punjab 

1,320 

1,893 

35*4 

2 

1*05 

Rajputana . 

Hi) 

127 

^ 193*1 

... 

... 

Total 

190,342 

205,879 

... 

286 

... 

. Avebaoe 

... 

... 

93'76 

... 

1*39 


Copper, 

The output nf copper-ore in Singhbhum has been maintained at 
a fairly steady level since 1919, following the commencement of 
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smelting operations at the Rakha Mines during the year 1918. 
The output in 1^19 was 32,756 tons, which fell in 1920 to 28,167 
tons, valued at £42,250, and again in 1921 to 23,089 tons, 
valued at £32,560. Smelting [operations, commenced during the 
year 1918, resulted in the production of 980J tons of refined copper 
in the year 1919, 612 tons in 1920, and 1,143 tons in 1921. There 
was also a small production of 30 tons of copper-ore in Mysore 
State. 

Diamonds. 

The output of diamonds from Central India amounted to 1261 
carats, valued at Rs. 72,970 (£4,865), as against 851 carats, valued 
at Rs. 41,252 (£4,125) in the preceding year. 

Qold. 

The continuous decrease in the output of gold in India from 
the maximum production of 616,728 ozs. reached in 1915, continued 
during the year 1921, when the total output of gold was 432,723 
ozs., valued at £2,050,576, as compared with an output of 499,068 ozs., 
valued at £2,733,115 in the previous year. This decrease was due 
partly to the cessation of operations of the Hatti (Nizam’s) Gold 
Mines, Limited, and to a decrease of some 50,000 ozs. from the 
gold mines of Kolar. 


Table 12. — Quantity and value of Qold produced in India during 

1920 and 1921, 



1920. 

1921. 

Latiour. 


Quantity. 

Value. 

Quantity. 

Value. 


Ozs. 

ns. 

£ 

Ozs. 

£s. 

£ 


Bum\a — 

Katba 

Upper Cliind- 
win. 

Eyderalad * 

, 3-04 
7-69 

12,390 

202 

717 

1 

5,88,695 

20 

5d,S60-5 

15-66 

26-503 

j 

927 

3,115 

1 

62 

208 

j 112 

Madras— 
Anantapui , 
Mysore 

Punjab 

United Provinces 

13,015 

472,958 

01-X8 

2-7 

1 

8,03,536 

2,59,33,544 

4,274 

199 

80,363-5 

2,593,854 

427 

10 

10,108 (a) 
422,533(5) 
39-43 

JSfU. 

7,21,359 

3,00,30,373 

2,853 

Ni>. 

48,091 

2,002,025 

190 

535 

23,344 

45 

mi. 

• Total . 

499, 087*01 

2,73,31,loS 

1 

2^33,117 

432,722*593 

3,07,58,627 

1 

2,030,570 

24.045 


(а) Erne gold. 

(б) Contalna 380,780’4i0 ozs. fine gold. 
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Graphite. 

There was a fall in the output of graphite from lOQ tons, valued at 
Es. 5,600 (£560) in 1920, to 25 tons, valued at Es. 784 (£52) in the 
year under re\’iew. This decrease in output was due largely to the 
discontinuance of operations in Patna State and Ajmer-Merwara. 


Table 13. — Quantity and value of Graphite prodnxced in India during 

1920 and 1921. 


— 

1920, 

1921. " 

Quantity, | 

Value. 1 

Quantity. 

Value. 

Bihar 

Tons. 

Rs. 

£ 1 

Tons. 

Ks. 1 

£ 

Bhagalpur 


... 


1 

60 , 

4 

Patna . 

00 

3,600 

3G0 

Nil 

- • 


Singhbhum 

0-2 

15 

1*6 

ISHl 

. . i 

. . 

Central Pro- 





* 1 

1 







1 


Botul 

23-1 

540 

54 

24-1 

724 

48 

Bajpvtcnta — 





1 


Ajmov-jMerwara 

IG-S 

1 1,445 

144-6 

Kil 

! 

... 

Total 

100-1 

' SMO 

1 ' 

500 

251 

7S4: , 

1 

52 


Iron. 

There was an increase in the output of iron-ore of about 70 per 
cent., viz., from 558,005 tons, valued at Es. 11,81,628 (£118,163) 
to 942,084 tons, valued at Es. 21,08,329 (£140,555). This increased 
production was clue largely to .the increased activity of the 
Tata Iron and Steel Company, Limited, who blew in their third 
blast furnace (the BateUe furnace) in August 1919, the fuU effect of which 
was not felt until 1921, when the company produced 281,541 tons 
of pig iron, 125,336 tons of steel including rails, and 3,076 tons 
of ferro-manganese. The Bengal Iron Company record a slightly 
smaller output than in the preceding year, viz., 86,445 tons of pig 
iron and 27,219 tons of cast iron castings, with no production of 
ferro-manganese. The remainder of the increased production of 
iron-ore is due largely to extraction by the Indian Iron and Steel 
Company in anticipation of the commencement of smelting opera- 
tions at Burnpote. In the Central Provinces, the number of 
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indigenous furnaces in operation fell from 225 in 1920 to 155 in 
1921, the decrease being mainly in the Eaipur district. The output 
in Burma is byT:he Burma Corporation, Limited, for use as a flux 
in lead-smelting. 


Table 14 . — Quantity and value of Iron-ore produced in India during 

1920 and 1921. 


j 1920. 

1921. 

Qnan-fcity. 

Value. 

Quantity. 

Value. 

1 Tons. 

Bihar and QtUsa — 1 

Mayurbhanj . . , 403,359 

Sambalpnr . . .1 1,010 

SmgbbbTun . . . , 113,008 

Burma — 1 

Mandalay . . . ' 19,104 

Northern Shan States . , 18,279 

Cmtral Provinces . . 3,241 

Other Provinces ani States 4 

Xs. 

8, 06, 718(a) 
5,722 
2,08,641 

77,716 

72,045 

10,736 

(6) 

£ 

80,672 

572 

20,864 

7,772 

7,204 

1,079 

Tons. 

651,495 

797 

237,173 

11,916 

37,915 

2,433 

355 

Bs. 

13, 02, 990(a) 
4,602 
5,88,774 

47, 664(a) 
l,51,660ia) 
9,925' 
2,714 

£ 

86,866 
307 
' 39,251 

3,178 

10,110 

662 

181 

Total . | 658,005 

Il,81,es8 

m,163 

942,084 

21»0S,329 

140,555 


(a) Estimated. (&) available. 


Jadeite. 

There was a small increase in the output of jadeite in Burma, 
which rose from 3,429 cwts., valued at Es. 4,83,514 (£48,351) in 
1920, to 3,815 cwts., valued at Es. 7,01,673 (£46,778) in the year 
under review. The output figures are, however, always incomplete, 
and a better idea of the estent of the jadeite industry is obtainable 
from the export figures. Which for the year 1920-21 were 5,094 
cwts., valued at, Es. 18,07,284 (£180,728), increasing in the year 
imder review to 5,374 cwts., valued at Es. 18,98,030 (£126,535) 

Lead. 

The production of lead-ore at the Bawdwin mines increased by 
some 15,000 tons ; and the total amount of metal extracted increased 
from 23,821 tons, valued at Es. 97,56,213 (£975,621), to 33,717 
tons, valued at Es. 1,17,46,967 (£783,131). The quantity of silver 
extracted rose from 2,869,727 ozs., 'valued at Es. 83,37,362 
(£833,736), to 3,555,021 ozs., valued at Es. 88,20,855 (£688,057). 
The value of the lead extracted decreased from Es. 409 (£40'9) per ton 
in 1920 to Es. 348 (£23'2) per ton in the year under review, and that 
of silver from Es. 2-14-0 per oz. C69d.) to Es. 2-7-8 (39-7d.) per oz. 





Table ID. — Prodiidion of Lead and Silver Ore during 1920 and 1921. 



(a) Value of 23,821 tons of lead extracted. 

(&) Value of 2,869,727 ozs. of silver extracted. 

(c) Value of 33,717 tons of lead extracted. 

(d) Value of 3,556,021 ozs. of silver extracted. 
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Magnesize. 

The check oq the revival of the Indian magnesite industry 
recorded last year disappeared during 1921, when the output 
increased by nearly 6,000 tons over the figure for the preceding year, 
reached the highest figure that has yet been recorded. 


Table IQ.— Quantity and value of Maqnesite produced in India during 

1920 and 192L 


1920. 

1921. 


Quantity. | 

Value. 

Quantity. 

Value. 

Madras — 

Salem . 

Tons. 

11,300 

Rs. 

1,35,600 

£ 

13,660 

Tons. 

17,152 

^ Rs. 
205,824 

£ 

13,722 

Mysore — 

Ha&saa 

Mysore . 

640-5 

2,406 

7,086 

28,872 

769 

2,887 

50 

2,815 

600 

28,150 

33 

1,877 

Total 

14,346-5 

1,12,U8 

17,216 

20,017 

2,34,4/4 

15,682 


Manganese. 

In the year 1920 the output of manganese-ore in India reached 
a figure, 736,439 tons, which has previously been exceeded 
only twice, viz., in the year 1907, when the output was 902,291 
tons, and in 1910 with 800,907 tons. In value, however, the output 
for 1920 reached by far the highest figure hitherto recorded, viz., 
£3,586,072, this being the f. o. b. value at Indian ports of the total 
production, calculated from the average c. i. f. value at United 
Kingdom ports and the average freight rates from India to the 
United Kingdom, taken respectively at 45d. per unit and £4 9s. id. 
pet ton. During 1921, there was a small fall in output to 679,286 
tons, valued at £1,537,068 f. o. b. at Indian ports, calculated from 
an average c. i. f. value at United Kingdom ports of lid. and an 
average freight rate from India to United Kingdom ports at £1 55. 
From tables 17 and 18 it wiU be seen, however, that the exports 
during the year were about 130,000 tons less than the production, 
as compared with 1920, when the exports corresponded almost 
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exactly with the production. The figures of distribution of the 
exported ore according to destination show that this decrease in 
exports was due chiefly to the enormous decrease of over a quarter 
of a million tons in the quantity of ore taken by the United Kingdom, 
due, of course, to the disastrous reduction in steel-smelting in 
Britain due to the effects of the coal strike and high labour charges. 
The large exports to Belgium are in part for transmission to G-ermany. 


Table 17. — Quantity and value of Manganese-ore produced in India 

during 1920 and 1921, 



1920. 

1921. 


Quantity. 

Value f. 0 . b. 
at Indian 
ports. 

Quantity. 

Value f. 0 . b, 
at Indian 
ports. 

Bihar and Orissa — 

Gangpur 

Smghblium 

Tons. 

21,161 

500 

£ 

103,865 

2,454 

Tons. 

19,823 

425 

£ 

45,427 

074 

Bombay — 

Ohota Udopur 

I^ancli Mabals 

20,230 

34,lG(i 

143,471 

1C7,G08 

20,407 

44,270 

07,S2S 

101,405 

Central Prmnnces — 

Balagliat 

Bhandara 

Chliindwara . 

Nagpur 

257,Sr>7 

90,949 

51,517 

221,912 

1,202,026 

446.409 

252,890 

1,089,306 

253,590 

69,291 

43,601 

186,491 

581,160 

158,790 

100,055 

427,372 

Madras — 

Sandiir Slato 

Vizagapatam . 

*7,386 

27,882 

567 

16,593 

921 

20,004 

Mysore — 

Chitaldrug 

Shimoga 

Tumkur 

2*1,007 

94 

80,550 

389 

1,000 

13,493 

600 

1,760 

23,612 

1,050 

Total 



73(!,439 

3,586,072 

679,286 

1,537,068 
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Table 18. — Exports of Manganese-ore during 1920 and 1921 
according to ports of shipment. 


Port. 

1920. 

1921. 


Tons. 

Tons, 

Bombay 

377,148 

271.826 

Calcutta ........ 

323,258 

259,021 

Vizagapatain ... ... 

10,450 

S,442 

Hormugafi ....... 

25,745 

10,874 

Total 

736,601 

550,763 


Table 19. — Distribution of Manganese-ore exported during 1920 and 

1921. 



1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

Es. 

£ 

Ton^. 

Es. 

£ 

To— 







United Kingdom . 

350,383 

88,73,700 

687,370 

96,759 

24,05,918 

160,305 

Bplpium 

104,832 

37,92,760 

379,276 

228,764 

55,71,269 

371,418 

Trance . . 

70,091 

15,59,040 

155,904 

79,855 

17,95,707 

119,714 

Italy .... 

15,300 

3,88,120 

38,812 

9,600 

8,07,300 

20,487 

Japan .... 

. , 

. , 


2,250 

58,225 

3,882 

United States of America I 

105,600 

25,91,150 

259,115 

' 86,360 

23,28,925 

155,202 

Other OoTmtries . . | 

4,050 

1,25,390 

12,539 

30,301 1 

9,01,600 

00,311 

Total . j 

710,858 1 


1,5SS,016 j 

539,889 

1,33,72,004 

S9U09 


Mica. 

The declared output of mica shows a large decrease, amounting 
to over 14,000 cwts., from that of 'the previous year. As has 
frequently been pointed out, the output figures are incomplete, and 
a better idea of the state of the industry is obtained from the export 
figures, which show a fall from 76,517 cwts., valued at Bs. 1,06,54,380 
(£1,066,438) in 1920 to 30,914 cwts., valued at Es. 63,94,113 
(£426,274) in 1921, corresponding to a change in the average price 
from Rs. 139 (£13‘9) per cwt. to Bs, 206*6 (£13*8) pet cwt. 
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Table 20. — Quantity and mine of Mica produced in India during 

1920 and 1921. 





1920. 



1921. 




Quantity. 

Value. 

Quantity. 

Value, 

Bihar and Orissa — 

Cwtg. 

ns. 

£, 

Cwts. 

ns. : 

£ 

fraya 


4,822 

1,00,864 

19,086 

5,013 

1 , 77,473 1 

11 , 8,32 

Hazaribagli 


26,984 

13,93,209 

139,321 

20,740 

10,82,535 ' 

72,169 

Manbhnm , 


0'3 

102 

10 

4 

60 

^ 4 

Blonghyr . 


1,069 

44,232 

4,423 

291 

7,597 1 

506 

Sainbalpur 


8 

300 

30 

4 

150 

10 

Central Provinces 


0-3 

12 

1 




JIadras — 






, 


ir^tna 


83 

2,701 

5,60,979 

270 

s 

499 

33 

ITellore . , 


11,160*8 

50,0 US 

4,207 

2,05,149 1 

13,677 

Xilrirls 


It 

1,690 

113 

Salem 


509 

40,203 

4,C20 

20 

1,595 

106 

Travancore 


175 

4,531 

453 

37 

1,500 1 

100 

Mysore — 





UaasaB 

, 



1 

113 

4,120 , 

275 

Mysore 

. 

55*2 

2,125 

”213 i 

6!) 

153 

10 

Itajputnna — 



1 




Ajmer-Merwara 


2,085-7 

1,05,517 

10,552 

1,872 

111,033 

7,402 


Total . ] 

1 , 

1 46,952*5 

23y'i0,m 

235,077 

32,483 

15>93,56G ' 

10d,J'i7 


Monazite* 

There was a further decreaso in the oiitpiiu of uiouazite in Travan- 
core, which fell from l,Gil tons, valnocl ab £19,231 in 1920 to 1,260 
tons, valued at £30,959 in the 3 ^car under review. 


Petroleum* 

In the previous Tleview it was necessary to reem'd a decrease of 
12i million gallons in the output of petroleum from the production 
of 305,749,138 gallons recorded for the year 1919. In the 
year 1921 the total ])roduction almost equalled ;'that of 1919, 
amoimting to 305,083,227 gallons, important increases being recorded 
for the Singu'and Yenangyaung fields, partly balanced by a large 
decrease at Badarpur, and small decreases at everj^ otiier field, except 
the Akyab and Up])er Chhindwin fields in Burma, and the 
Mianwali and Attock fields in the Puiij&b. Owing, however, to the 
fall in the exchange value of the rupee, the value of the production 
has fallen from £7,951,632 in 1920 to £5,603,974 in 1921. 

During the year active prospecting was conducted in the Punjab, 
Sind, Assam, and Burma, by a variety of oil interests and .several 

0 2 
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impoTtant concessions were demarcated. The only case, how- 
ever, that has# come to notice of the actual proof by drilling of 
the existence of oil in an area not hitherto producing is the Padaukpin 
area in Thayetmyo, from which the Indo-Burma Oilfields, Limited, 
are now obtaining a small production. In the Punjab the oil in- 
dustry has entered on a new phase with the completion at Rawalpindi, 
and the opening in Febniary 1922, of the refinery erected by the Indo- 
Burma Petroleum C!o. to deal with the production of the Khaur 
oilfield in the Attock district. The refinery has a daily capacity of 
66,000 gallons of crude oil. 


Table 21. — Quantity and value of Petroleum produced in India during 

1920 and 1921. 



1020. j 

1921. 


Quantity. 

Valuo. ! 

_ 1 

Quantity. 

Value. 


■ 

1 Gals. 

Its. 

£ 

Gals. 

Us. 

c 

Assam — 







Diaslioi . . ] 

1 5,200, S50 

2,57,630 

25,763 

5,069,4fa 

2,50,833 

10,722 

BaJaTpur , ' 

' 8,151,322 

6,11,349 

001,135 

4,401,473 

3,04,011 

22,308 

Burma — 




i 



Akyah . . | 

0,770 

2,747 

, 275 

9,780 

2,821 

138 

XyaukpjTi . i 

30,07:) 

8.459 

840 

27,869 

19,124 

1,27.5 

JTinlin . . i 

3,835,108 

10,78,649 

1 107,805 

3,706,831 

11,58,385 

77,220 

Siiigu 

95,256,753 

2,67,00,962 

3,C70,006» 

104,167,740 

2,02,97,170 

1,053,145 

Thayotin>'o 

91,320 , 

25,080 

2,5(VJ 

60,372 

33,180 

o 912 

Upper ChiiiLlwm 

1,022.760 

2,87,053 

28,705 

1,182,782 

2,05,605 

10,713 

Tenangyat 

3,176.231 

8,03,315 

89,331 

2,510,533 

7,84,541 

52,303 

Tenantry aang 

170,286,048 

4,05,80,170 

4,958,017 

184,420,141 

5,18,68,105 

5,457,878 

Tiimah— \ 

1 






Aitock , . ; 

50,040 

0,405 

940 

50,306 

14,820 

988 

]\liau'n'aU . j 

1 

1 852 

21,3 

21 

930 

201 

t 

17 

loial . 1 
? 

293,116,834 

7, 95, 46, m J 

7,954,632 

305,683,227 

8,40,59,627 

5,603,075 


During- the year, there was a large decrease in the imports of 
kerosene oil, amounting to over 20 million gallons, the decrease being 
chiefly in the imports from Borneo, Persia and the Straits Settle- 
ments, set off by a small increase in the imports from the United 
States of America. During the same year, however, the export of 
paraffin wax increased from 23,093 tons, valued at £1,014,392, in the 
yea r 1920to 31,069 tons, valued at £940,623 in the year under 
review. 
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Table 22. — Imports of Kerosene oil during 1920 and 1921, 


— 

1920. 

1921. 

Quantitj^ 

Value. 

Quantity. 

Value. 


Gals. 

Rs. 1 £ 

Gals. 

Ks. ' 

£ 

From — 






Borneo 

18,351,378 

88,98,770 880,877 

8,179,354 ' 

43,81,022 

, 292,008 

Perbia 

7,234,277 

51,92,0001 519,200 

23(i,374 

1,77,280 

11,819 

Russia 

S19,407 

4,o0,700j 40,970 


... 


Straits Settle- 

4,909,819 

20,09,460 200,940 

5,025 

7,388 

493 

ments (in- 


1 




c 1 u d ing 


i 




Labuan). 


1 

1 




United States 

32,283,533 

2,93,74,3301 2,937,433 

34,441,518 

2,73,50,225 

1,823,348 

of America. 

1 

'1 

1 




Other Coun- 

74C 

1,760' 170 

1,504 

1,507 

104 

tries 


“ 




Total 

1 

:63,599,160 

4,64,86-080'^ 4,648,608 

42,863,775 

3,10,17,482 

2,127^2 


Table 23. — Exports of Paraffin Wax from- India during 1920 un(ll921. 



1920. 

1921. 


Quantity. 

Value. 

Quantity, j 

Value. 


Tons. 

1 

Es. 1 

£ 

T ' 

llB. . 

£ 

To—- 


1 


1 



United King- 

0,752 

27,80,000 

278,000 

5,013 i 

22,80,915 

152,061 

dom. 


1 


1 



Italv . • ' 

... 

! 


10,270 1 

40,72,850 

311,623 

China . 

1,100 

5,27,800, 

52,780 

2,129 1 

10.80,900 

72,400 

Japan 

7,202 

33,04,550, 

330,455 

3,814 1 

17,35,260 

115,084 

Egypt 

20 

9,100, 

910 

190 

80,450 

6,703 

Portuguese 

500 

2,04,800| 

25,480 

50 

22,750 

1,517 

East Africa. 


1 





United Stales 

914 

4, J 5,470 

41,547 

1,134 

5,15,070 

34,308 

of America. 







Australia (in- 

4,040 

18,38,200 

, 183,820 

1,708 

8,08,402 

53,899 

cluding Kew 







Zealand). 







Other CouTi 

2,386 

10,13,400 

101,340 

<5,401 

28,99,7«S 

103,318 

tries 







i Total 

23,093 

1,01,43,920 

1,014,302 

31,069 

1,41,09,367 

940,62$ 
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Ruby, Sapphire and Spinel 

There was, Suring the year 1921, a considerable increase in the 
output of the r.by mines from 165,604 carats, valued at Rs. 6,19,820 
(£61,982) in 1920 to 193,915 carats, valued at Rs. 7,52,468 (£50,165) 
in 1921. 


T-ABLe 24. — Quantity and value of Ruby, Sapphire and Spinel pro- 
duced in India duriytg 1920 and 1921. 


1 

1 

1 

1 

1920. 

1 

1 1921. 

! 

1 

Quantity. 

Value. 

Quantity. 

Value, 


Carats. 

Rs. 

t 

Carats. 

Rs. 

£ 

Burma — 







Mogok . 

88,491 

5,54,630 

55,404 

112,197 

6,91,209 

46,081 


(Rubies). 



(Rubies). 


33,015 

00,832 

6,083 

48,916 

57,232 

3,810 


(Sapphires) 

4.352 


(Sapphires) 


34,098 

435 

32,802 

4,027 

268 


(Spinels) 



(Spinels) 

Total . . 1 

i 

155,604 

6,10,820 

Gi,9B2 

! 

j 193,915 

7,62, m 

60,166 


Salt. 

There was a further deciease in the output of salt, amounting to 
nearly 100,000 tons in the year 1921. This decrease was borne 
largely by Northern India and Aden, the smaller decreases in Burma 
and Madras being balanced by a moderate increase in Bombay and 
Sind. The quantity of rock-salt produced decreased from 209,839’ 
tons in 1920 to 148,038 tons in 1921, The imports of salt decreased 
from 614,674 tons, valued at £2,369,897, in 1920, to 479,306 tons 
valued at £1,062,984, in 192], 
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Table 26 . — Quantity and value of Salt prod^wed in India during 1920 

and 1921, 



1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

Rs. 

£ 

Tons. 

Rs. 

£ 

Aden 

Bengal 

Bombay and Sind 
Burma 

Central India 
Gwalior 

Madras 

Northern India . 
Rajputana (Jai- 
ealmer). 

181,174 

30 

473,370 

65,107 

12 

233 

453,547 

456,538 

107 

22,86,015 

563 

28,37,992 

40,00,475 

797 

11,045 

29,78,471 

23,43,308 

5,437 

228,601 

55 

283,799 
400,048 
SO 
1,104 
. 297,847 
234,331 
544 

156,584 

35 

514,370 

43,028 

1 

159 

446,113 

373,184 

196 

9,00,402 

1,160 

1 28,96,623 
26,01.004 
72 
7,585 
26,22,460 
20,87,279 
9,616 

60,427 

77 

193,108 

173,400 

5 

506 

174,831 

139,152 

641 

Total 

1,630,123 1 


1 , 446.409 

1,533,679 

1,11,32,200 

742,147 


Table 26 . — Quantity and value of RooJc-Salt produced in India during 

1919 and 1920. 


— 

1 1920. 

1921. 

Quantity. 

1 Value. 

Quantity. 

Value. 


Tons. 

1 

Rs, 

£ 

Tons. 

Rs. 

£ 

Salt Range 

181,480 

0,17,636 

61,754 

123,084 

6,98,823 

39,922' 

Eohat 

23,142 

65,813 

6,581 

19,635 

48,960 

3,265 

Mandi , 

6,217 

03,195 

9,319 

5,319 

1,28,968 

8,698 

Total 

209,839 

7 , 66,544 

[ 75,554 

148,038 

7 , 76,760 

61,766 
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Table 27. Quantity and value of Salt imported into India during 

1920 and 1921. 



I 1920. 

1921. 


Quantity, 

Value. 

Quantity. 

Value. 

p 

From — , 

United King- 
dom. 

Tons. 

93,440 

Bs. 

38,22,180 

£ 

382,218 

Tons. 

73,756 

Bs. 

26,63,389 

£ 

177,559 

Germany 

78,628 

28,40,480 

284,048 

56,568 

17,36,663 

115,778 

Spain . 

64,515 

23,55,920 

235,592 

58,413 

21,55,623 

143,708 

Aden and De- 
pendencies. 

194,269 

75,73,110 

757,311 

142,044 

44,94,987 

299,666 

Egypt 

131,326 

50,79,260 

507,926 

97,094 

30,78,881 

205,259 

Italian East 
Africa. 

47,920 

18,27,540 

182,754 

50,765 

16,58,724 

110,581 

Other Ooun- 
trie.s 

4,576 

2,00,480 

20,048 

GO 

0,496 

433 

Total 

614,674 

2,30,98,970 

2,369,897 

479,306 

1,57,94,703 

1,052,984 


Saltpetre. 

There was a fall in the total production of saltpetre of nearly 

1.000 tons, representing chiefly the balance between a decrease of 
over 33 per cent, in the production of the Punjab and an increase 
of 22 per cent, in the output of Bihar. The figures for 1920 have 
been increased by the inclusion of the output of Jmthea saltpetre 
produced in Bihar, which has not hitherto been included in the total. 
This not inconsiderable production of hutJiea saltpetre is used in the 
manufacture of gunpowder and fireworks. The total Indian production 
of saltpetre in 1921 amounted to 15,894 tons, valued at Es. 53,55,478 
(£367,032). Exports decreased from 22,000 tons in 1920 to less than 

13.000 tons in the year under review, the decreases being largely in the 
exports to the United Kingdom, Ceylon, Mauritius and the United 
States, with a considerable increase in the exports to Hongkong. 
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Table 28. — Quantity and value of Saltpetre produced in India during 

1920 and 1921, 



1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Value. 




Tons. 

Rs. 

£ 

Tons. 

Rs. 

£ 

Bihar (refined) . 

3,830 

12,24,221 

122,421 

4,277 

13,96,264 

93,084 

Do. (kuthea) , 

1,855 

.5,08,415 

50,813 

2,681 

5,86,464 

39,098 

Central India . 

U 

2,596 

260 

1-7 

450 

30 

Punjab 

6,548 

25,82,376 

258,238 

4,330 

19,04,208 

120,947 

Bajpntana 

217 

03.970 

0,397 

229 

82,752 

5,517 

United Provinces 

4,380 

15,26,961 

152,696 

4,366 

13, 85, .340 

92,356 

Total 

16,874 

59,08>SS9 

590>S5^ 

15,893*7 

5Sy55M8 ^ 

357,082 


Table 29. — Distribution of Saltpetre exported during 1920 and 1921. 


1 

1 


1920. 



1921. 



Quantity. 

Value- 

Quantity. 

Value. 

To— 

Cwts. 

1 

Re. 1 

! 

£ 

Cwts. 

Rs. 

£ 

United Kinu;- 

135,707 

25,20,420 

232,642 

88,294 

15,10,773 

100,718 

dom. 





Ceylon . 

84,8.33 

11,12,380 

111,238 

16,376 

2,25,403 

14,74,118 

15,027 

HonjLjkoug 

2.S,(>72 

4,95,590 

49,559 

06,241 

98,275 

Japan . 

! i.iH3 

35,300 

3,530 

408 

11,540 

769 

Maiiritius atid 

84,728 

16,85,450 ! 

1 168,545 

59,464 

10,46,876 

69,792 

Dependen- 

cies. 





United States 

80,094 

13,2.5,030 

132,503 

15,002 

2,32,580 

1.5,50.5 

of America. 





Ollier Count ricri 

20,230 

3,47,230 

34,723 

12,998 

2,92,182 

19,479 

Total 

442,654 

76,27,400 

15Z,tiO 

257,873 

47,S3,472 1 mMB 

1 


Silver, 

The output of silver from Bawdwin again showed a consider- 
able increase, whilst there were small decreases in the production of 
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silver from the Anantapui gold mines in Madras and the Kolar gold 
mines in Mysoje. The total Indian production amounted to 
3,587;587 ozs., valued at Es. 88,95,121 (£593,008), corresponding to 
an average value of 39'7 pence per ounce, as compared with 2,906,397 
ozs., valued at Es. 84,31,092 (£843,109), corresponding to an average 
value of 69‘6^. per ounce in the previous year. 


Table Z^:—Quantitii and value of Silver produced in India during 

1920 and 1921. 




1920. 



1921. 



Quantity. 

Value. 

Quantity. 

Value. 

Burma — 

Ozs, 

Es. 

£ 

Ozs. 

Es. 

£ 

Northern Shan 
States. 
Madras— 

2,869,727 

1 

83,37,362 

833,736 

3,355,021 

88,20,855 

588,057 

Anantapur . 
Mijsore — 

808 

2,270 

227 

619 

1,419 

95 

Kolar . 

35,802 

91,460 

0,146 

31,047 

72,847 

4.856 

Total 

2,906,397 

84,31,092 

843,109 

3,587,587 

88,95,121 

593,008 


Tin. 

In contrast to the previous year, when it was possible to record 
a considerable increase in the output of tin-ore, there was in the 
year under review a moderate decrease from an output of 2,117’6 tons 
of tin-ore (excluding the low-grade ore) in 1920 to 1,701' 6 tons of 
tin-ore in 1921. The whole of this production was derived from 
Burma, Tavoy contributing 73 per cent, of the output and Mergui 
24 pet cent.*, both these districts showed increases of production over 
the previous year, which increases were, however, more than balanced 
by an almost complete cessation of production in the Southern Shan 
States. In addition, Mergui produced 17r2 tons of block tin, show- 
ing a small increase over the figure for previous year. The imports 
of unwrought tin showed a small increase from 50,146 cwts. in 
1920 to 53,114 cwts. in 1921. Of these imports by far the greater 
part came from the Straits Settlements. 
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{a) Figniea not available. 


156 JRecords of the Geological Survey of India. [Vol. LIV- 

Table 32. — Imports of Tin, unwrought {bloch, ingots, bars and slabs) 
intQ India during 1920 and 1921. 



1920. 

1921. 


1 

Quantity. 

Value. 

Quantity. 

Value. 


Cwts. 

Us. 



Bs, 

£ 

From — 

■United Kingdom 

Straits Settlements (includ- 
ing Labnan). 

Other Countries 

2,105 

45,542 

2,439 

4,64,540 

70,07,630 

2,7Q,920 

46,454 

706,703 

27,992 

2,148 

50,141 

S25 

3,05,230 

72,00,768 

1,13,417 

20,349 

480,451 

1 7,501 

1 

Total 

50,146 

78,12,090 

781,209 

58,114 

70, 25, ns 

1 S08M1 


Wolfram. 

The large decrease in the output of wolfram recorded for the 
year 1920 was followed by a still larger decrease in the year 1921, 
viz., from, 23346‘2 tons, valued at Rs. 13,97,075 (£139,707), in 1920 
to 898*3 tons, valued at Es. i, 39,388 (£29,292) in 1921. The whole 
of this output was derived from Burma, and all but about 12 tons 
from the Tavoy district. 


Table 33. — Quantity and value of Tungsten-ore 'produced in India, 
during 1920 and 1921. 


1 


1920. 



1921. 


j 

i 

Quantity. | 

Value. j 

Quantity. 

Value. 

Burma — 

Tons. 1 

Es. 

£ 

Tons. 

Rs. 

£ 

Mergni . 

191*5 1 

1 1,73,352 

17,335 

4-9 

1,507 

106 

Sonthem Shan 
States. 

474:*2 

j 2,63,178 

26,318 

7*4 

(a) 

(a) 

Tavoy . 

1,679 

1 9,59,420 

95,942 

886 

4,37,791 

29,180 

Thaton , 

1-5 

1,125 

112 

... 


... 

Total 

j 2,346-2 

1 

1 13,07,0^5 

139,707 

898-3 

4,39,388 

29,292 


(ft) available. 



Part 2.] 


Fermor Mineral Production, 1921. 


isr 


III.— MINERALS OF GROUP II. 


The production of alum rose from 2,691 cwts., ^lued at Rs. 73,200 
(£7,320), in 1920, to 3,380 cwts., valued at 
Es. 64,400 (£4,293), in the year under review. 
The whole output came from the Mianwali district in the 
Punjab. 


There was a large decrease in the production of Amber from 
Amber Myitkyina district of Upper Burma, viz., 

^ ' from 72 cwts., valued at Es. 16,660 (£1,666), 

in 1920, to 26-3 cwts., valued at Rs. 16,840 (£1,123), in 1921. 


Antimony. 


There was a production of 32*5 cwts. of antimony- ore, valued at 
Es. 250, from the Southern Shan States, and 
of 20 seers (about 40 lbs.) valued at Es. 800 
(£53), from the Jhelufn district in the Punjab. The high value 
placed on the Jhelum product is due to it^ use '"as surma, for the 
eves. 


27‘5 seers of aquamarine, 173*5 seers of beryl, and 12 seers of 
, , . ^ , rock-crystal, valued altogether at Es. 19,000 

(£1,26/), were produced m Kashmir. Ajmer- 
Merwara (in Eajputana) records a production of 6,300 carats of 
beryl, valued at Rs. 100 (£6*7), tlie low’ value of the beryl from 
Raj])utana being an index of the poor quality of the mineral 
won. 


In 1920 the output of asbestos totalled 1,818 tons, of which 

. . ^ 1,711 tons came from the district of Hassan, 

Asbestos ^ 

and the balance, 107 tons, from the district 

of Bangalore, in Mysore State. In the year under review the pro- 
duction from these two districts fell to 237 and 67 tons respectively, 
with a total value of Rs. 12,100 (£811). In addition, 111* tons of 
asbestos were produced in the Seraikela State, Singhbhum, valued 
at Rs. 1,100 (£73), 


1,457 tons of barytes, valued at Rs. 47,603 (£3,173), were pro- 
r. ^ duced in 1921 in the Kurnool District of the 

B&fVrcs 

Madras Presidency, against 678 tone valued at 
Es. 16,528 (£1,653) in 1920. In addition, there was an output of 
234 tons of barytes, valued at Rs. 4,680 (£312) in Alw'ar State in 
Eajputana. 



Table 34. — Productim oj Buildinj Matericds and Road Metal in India during 1921. 
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There was again a considerable increase in the production of 
bauxite from Kaira in Bombay, froln 3,931‘5 
tons, valued at Es. 41,280 ^4,128), to 4,653 
tons, valued at Es. 39,550 (£2,637) in 1921 for use in the refining 
of oil. In addition, there was an output at Katni in the Jubbulpore 
district in 1920 of 2,368 tons of bauxite valued at Es. 12,028 
(£1,203) falling in 1921 to 1,999 tons, valued at Es. 9,651 (£643), 
for use mainly in the cement industry. Investigations were 
continued on the important bauxite deposits discovered in Jammu 
and referred to in the previous Eeview, but hitherto with no 
tangible result. 

The total estimated value of building stone and road-metal 
r. , produced in the year under review was Es, 63,33^85 

ui mg aefias. ^£,j.22^210). Certain figures returned only in 
cubic feet have been converted . into tons on the basis of certain 
assumed relations between volume and weight. 

The recorded production of clay rose from 166,524 tons, valued 
atEs. 4,08,121 (£40,812), in 1920, to 199,266, 
^ valued at Es. 5,60,664 (£37,378) in 1921. 

Table 35 . — Production oj Olai/s in India during 1921. 



Qnantitv- 

Value. 




Tons, 

Bs. 

£ 

Bonsial . 



n,ii7 

19.413 

1,204 

Bihar and Orissa 



32,280 

3,.35,177 

22,345 

Burma . 



39,321 

27,705 

1,851 

Central India . 



0(i0 

1,030 

100 

Central Brovincos . 



52,284 

31,809 

2,125 

Kaslimir 




45 

3 

^lysore , 



52,328 

1,15,158 

7,077 

Punjab . 



12,801 

28.419 ' 

1 1,897 

Bajputana (a). 



404 

1,100 

77 


Total 

• 

199,266 

i 600M4 

1 

3^.378 


(a) Value of 90 touB from Alwar not included. 


The production of fuller’s earth is recorded separately, and 
amounted to, in 1921, 2,807 tons, valued at 
Es. 14,490 (£966). 


Fuller's Earth, 
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Table 36 . — Production of Fuller's Earth in India during 1921. 


• 


Quantity. 

Value. 

Central Provinces — 


Tons. 

Ks. 

£ 

JxiLbulpore 

Mysoie — , 

• 

113 

654 

37 

Tunikur .... 
Raipuiuna — 

• 

139 

195 

13 

Bikaner .... 


1,675 

8,799 i 

5S7 

Jodhpur .... 

• 

sso 

4.942 

329 

Total 

* j 


2,807 

14,490 

966 


An output of 407-4 cwts. of garnet in 1920 was reported from 
Hyderabad. No returns have been received for 
tbe year under review. 

of gypsum showed a slight increase, the total 
output being 33,801 tons, valued at Ks. 34,018 
(£2,267), as against 33,551 tons, valued at 
36,932 (£3,693) in 1920. 


Garnet. 

The production 
Gypsum. 


Table 37 . — Production of Gypsum during 1920 and 1921. 



1920. 

1921. 


Quantity. 

Value. 

Quantity, 

Value. 


Tons, 

Rs. 

£ 

Tons. 

Rs, 

£ 

Punjab — 

Jhelum . 

7,378 

17,218 

1,722 

5,329 

4,063 

311 

Rajpuiana — 
Bikanir 

Marwar 

10,173 

10,000 

13,122 

0,592 

1,312 

659 

10,285 

12,000 

13,204 

,5,000 

880 

333 

Kashmir 

*■* 

i 

... 

187 

11,151 

743 

Total 

33,551 

; 1 

1 

36,032 1 


33,801 

1 

84,018 

2,267 
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Only 2 cwts. of molybdenite, valued at Ra. 200 (£13), were won 

„ . . , during the year 1921 ; thii amount was re- 

Molybdemte, . V i: ix 

covered in the course of wolfram-mming opera- 
tions in Tavoy. 


The output of ochre for whica ligures of both quantity and 
value have been supplied increased from 2,635 
tons, valued at Rs. 33,431 (£3,343J, in 1920, 
to 5,812 tons, valued at Rs. 32,606 (£2,174) in 1921, 


■ Table 38 , — Production of Ochre durmg the years 1920 and 1931. 




1920. 



1921. 



Quantity. 

Value. 

Quantity, 

Value. 


Tons. 

Bs. 

£ 

Tons. 

Bs. 

£ 

Bihar anii Orissa 

400 

20,000 

2,000 

450 

12,000 

840 

Bunna 


* 

■«* 

Central India (a) 

1,001 

10,907 

i,oin 

3,877 

15,200 

1,013-3 

Central Pro- 


221 

126 

b4 

vinces (6), 
Gwalior . 

1,082 

1,900 

190 

1,0148 

2,180 

... 

145-3 

Madras 

100 

(too 

00 


Mysore 

52 

024 

02 

"ko 

3, GOO 

107 

Total 

2,635 

33,d31 


5,812 

S2,606 

2,l7d 


(re) Oohro (iveiglii not reported) valued at Ea. ],014 from Kothi and 2,000 tona 
of ocUra (value not reported) from Bniidelkliand not included. 

(6) 60 tons of oohro (value not reported) from Chanda not inoluded. 


347 tons of apatite valued at Rs. 3,420 (£231), were produced 
Phosphates, in the Singhbhum district in 1921. 

10 tons of soda, valued at 30 seers per rupee, were produced in 
Soda. the Ladak tahsil, Kashmir, in the year 1921. 

The output of steatite rose by 36 per cent., from 3,681 tons, valued 
S+-. li05,564 (£10,585), to 6,703 tons, valued 

at Rs. 88,202 (£5,809). 


D 
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Table 39 . — Qvmiiiy and value of Steatite produced in India during 

1920 and 1921. 



1920. 

1921. 


Quantity. 

Value. 

Quantity. 

Value. 

• 

Tons. 

its. 

1 

£ 

Ions. 

Its. 

i- 

Bihar and Orissa — 

Bhagalpur 



. . 

00 

900 

00 

Maynrtihani 

52 

3,600 

360 

02 

3,SjO 

257 

Singhblrim 

412 

25,409 

1 

2,541 

27 ' 

3,35b 

224 

Bi'.rma — 

Heiktila .... 

i 

1 

1 


3,152 : 

22,233 

1,482 

Myingyan 

i 



107 ; 

964 

04 

PakoUkti Hill Tracts . 

•4 

105 

10-5 

1-5 

* 270 

18 

Sagaing .... 

•• 

•• 


374 

3,223 ' 

215 

Ce7i[ral Provinces — 

Jubbulpore 

2,295-5 1 

43,342 

4,334 

1,080 

19,699 

1,31-3 

Madras— 

Bellary .... 

3 

15 

1-5 




I^ellore .... 

' 32 

2,864 

286 

40*5 

5,806 

391 

Salem 

538*3 

14,050 

1,465 

52S 

13,987 

932 

Mysore— 

205 

6,300 

530 J 

138 

414 

28 

United Provinces — 

Hamirptu 

73 

10,069 

1,007 

08 

13,200 

SSO 

Jhansi 

10 

600 

50 

5 

240 

10 

Total . 

3,68T4 

l,Q5,8Sd 

10,686 

6,703 

8$,B0B 

6,880 


Part 2.] Fermor ; Mineral Production, 1921. 163 

IV MINERAL CONCESSIONS QRANFED. 

Table 40 . — Statement of Mineral Concessions grantee^ during 1921. 

ASSAM. 


JDISTEICT. 

1 

Grantee. 

Mineral. 

Nature of ' 
grant. 

Area in acres . 

1 1 

Date 01 
couinience- 
nient. 

• 

1 Term, 

I 

1 

Cachar • 

(1) Tlic Burma Oil Co., ' 
Ltd. 

Mineral oil » 

P. L. 

6,1(19-6 

1 

Sth April 1921 

1 year. 

Do. 

(2) Do. 

Do. 

P. L. - 1 

i 

4,409-C 

12th April 
1921. 

Do. 

Do. 

(J) Do. 

Do. 

P. L. . 

4,047-2 

2Gth Septem- 
ber 1921. 

Do. 

Do. • 

(-1) Tbe Indo-Burma 

Petroleum Go., Ltd. 

Do. 

P. L. . j 

1 

5,056 

4 til March 
1921. 

Do. 

Qaro Hills . 

1 

(6) Messrs. Kilburn & 
Co., on behalf of Garo 
Hills Mining Sjrndi- 
cate. 

Coal . 

P. L. . 

49,280 

9th May 1921 

Do. 

i 

1 

Hhaai and 
jaintia 
Hills. 

(6) The Khasia Mines, 
Ltd. 

Minerals other 

than mineral 
oil. 

■p. L. 

7,564*8 

10th .Tanuary 
1921. 

Do. 

Bylbet 

(7) The Burma Oil Co., 
Ltd. 

Mineral oil . 

P. L. . ! 

4,691-2 

22nd March 
1021. 

Do. 

Do. 

(8) The IndO'Bunna 
Petroleum Co., Ltd. 

Do. 

1 

P. L. 

2,008 

1 

3lRt August 
1021. 

Do. 


BALUCHISTAN. 


Halat ■ 

(9) The Whitehall 

Petroleum Corporation 
Ltd. of London. 

Mineral oU . 

B. L. . 

Bolan L’aas . 

18th March 
1021. 

1 year. 

Do. 

1 

1 

(10) Do. 

Do. 

E. L. 

Wliole of the 

Ij !i s h 0 1 a 
State. 

30th March 
1921. 

Do, 

Do. . 1 

(11) Do. ’ . 

Do. 

E. L. 

Whole of the 
Kalut State. 

30tJ^ March 
1921. 

Do, 

Do. 

(12) The Burma Oil Co. 
of Bangoon. 

OU . . . 

P. L. 

3,3U0 

1st Sepiem- 
her 1921, 

Do. 

Quetta 

Pl^in. 

(13) General Manager, 
Baluchistan Chrome 
Go., Ltd., Hlndub^h. 

Chromite . 

M. L. 

10 

1st April 

3021. 

30 years. 

Blbi . 

(13) Captain B. 0. Black- 
trood on behalf of the 
Whitehall Petroleum 
Co., Ltd., of London. 

Crude Petroleum 
and Its aasoolateil 
Hydro-carhons. 

P. L. 

49,606-4 

28th Docem- 
her 1021 . 

2 years. 

Do. 

(15) Do. 

Mineral oil . 

1 

B, L. 

Whole of Slbi 
Difltoot 
except Marrl 
and Bugti 
countries. 

24th May 

1921. 

1 year. 


S.h.’-Prospeuing Uemse. U.!!.— Minins Ltatt. B. L.— Exploring UcenWi 
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District. 

• 

Grantee. 

Hiuerai. 

Nalure of 
jiraut. 

Area in acres. 

Date of 
commeuce- 
meut. 

Term, 

Zhdb , 

(16) Baluchistan Chrome 
Co., Ltd., Hmdubagli. 

Chromite . 

M. L. 

10 

1st July 1921 

30 years. 

Do. 

(17) Do. 

Do. 

J\t. h. 

10 

Iflt July 1021 

Do. 

Do. 

• 

(IS) Do. 

Do. . . I 

M. L. 

10 

Lst July 1921 

Do. 

Do. 

1 

i 

(19) Do. 

AiShestos 

M. L. 

20 i 

l9t July 1921 

! 

Not given 
in the 
lease. 

BENGAL. 

Chittagong . 1 

i 

(20) Burma Oil Co., Ltd. 

Mineral oil . . | 

P. L. 





BIHAR AND ORISSA. 


Gaya , 

(21) M. Kumar Krislina | Mica . 
Mittra. 1 


• 

M. L. 

486*6 

.... 

15 yeara^ 

Hozarihagh. 

(22) Bahu Dvijendra 

Nath MuTcherji. 

Do. . 



P. L. 

65 

27tli Feb- 
ruary 1921. 

1 year, 

Do. . 

(23) Bahu Harlhar Nath 
Singh. 

Do. . 



P. L. 

140 

20th January 
1921. 

Do. 

Do. , 

(24) Balm Girish Chandra 
Sen. 

Do. . 



P. L. 

97-80 

28th April 
1921. 

Do. 

. Do. 

(Sfi) ^hn Banka Bih.ar! 
C'haudhuri. 

EO.. 



P. L. 

280 

IStli May 

1021. 

Do. 

Do. . 

(26) Bahu Lak.shmi Narain 
Sukhani. 

Do. 



M. L. 

120 

l2th Septem- 
ber 1921. 

30 years. 

Do. 

(27) Bahu Bhujendra 
Natli Dass. 

Do. . 

• 


M. L. 

440 

loth Novem- 
ber 1921. 

Do, 

Sambalpur . 

(2S) B,ihu Shanker J>ra- 
sliad Misra. 

Coal . 

• 


P. L. 

2,874-80 

23rd May 
1921. 

1 year. 

Do. 

(29) Do. . 1 

Oxide of Iron 


P. D. 

[ 86*91 


Do. 

Do. 

(30) Seth Puranninl j 

Marwari. 1 


• 


M. L. 

! 591*20 

10th Mav 

1921. 

30 years. 

Do. 

(31) Do. . ' 

1 

Do. ♦ 

■ 

1 

M. L. 

1.54*50 

10th Way 

1921. 

Do. 

Do. 

(,J2) Mr. J. SonholU' . | 

Coal . 


1 

P. L. 

1,123*40 

0th Seplicm- 
ber 1921. 

1 year. 

Do. 

(33) Do, . 1 

Do. . 

- 


P. L. 

1,434 

1 

0th Septem- 
ber 1021. 

Do. 

Do. 

(34) Bahu Dehi Prasad ' 
Misra. 

Do. . 

• 


P. X. 

2,370*99 

28th Novem- 
ber 1021. 

Do. 


P. L.=rmiiecti,iq Uceim. H. ime. E. I.— Exploring licenM. 
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District. 

Urautce. 

Minoral. 

Nature ol 
grant. 

T" 

Area in acres . 

Date of 
comm eu ce- 
ment. 

Term, 

Sambalpur . 

(35) Seth Puranmal 
Marwari. 

Mica . 

P. L. 


80*08 

20fch Decem- 
ber 1921. 

1 year. 

Santhal Pax- 
ganas. 

(36) Baliu Jetha Mulji . 

Coal . 

M. L. 


5 

1st April 1921 

m 

2 years. 

Do. 

(37) Babu Bhudliar 

Chandra Dg. 

Do. . 

M. L. 


■09 

1st April 1921 

Do, 

Do. 

(38) Do. 

Do. . 

M. L. 


•09 

1st. April 1921 

Do. 

Do. 

(39) Babu Biuod Bihari 
Dg. 

Do. . 

M, L. 


2-15 

1st Aiiril 1921 

Do, 

Do. 

(40) Babu Girish Chandra 
Mandal. 

Do. . 

M. L. 


•92 

1st April 1921 

Do. 

Do. 

(41) Do, 

Do. . 

M. L. 


2-10 

1st April 1021 

Do. 

Do. 

(42) Do. 

Do. . 

M. L. 


1-62 

Isb April 1921 

Do, 

Do. 

(43) Babu Bansi Bam 
JIarwan. 

Do. . 

M. L. 


1*9 

1st April 1921 

Do. 

Do. . 

(44) Do. 

Do. • ■ » 

M. L. 


■3 

Ist April 1021 

Do. 

Do. 

(45) Babu Ganga Bam 
]\tai‘wan. 

Do. • • , 

M. L. 


2-6 

lat April 1021 

Do. 

Do. 

(46) Babu Bhudhax Chan- 
dri^ Do. 

Do. . 

M. L. 


^1*64 

1st August 
1021. 

1 year and 

fiinglilblitim . 

(47) :^abu Jogendra 

Xath Boy. 

Chromite . 

V, L, 


172 

15th January 
J921. 

8 months- 

1 year. 

Do. , 

(48) The VillicrR CoUIory 
Company, Ltd. 

Iron Ore . 

P. L. 


.371*20 

9th Pebriiary 
1021. 

Do. 

Do. 

(40) Babu Arjun Ladlia 

Manganese > 

P, L. 


72 

20tli April 
1021. 

Do. 

Do. 

(50) TliflViUiors UoUiery 
Co., Ltd, 

Iron Ore . 

P. L. 


620-8 

9th May 1921 

Do. 

Do. 

(51) Babu Jlajanikantn 
Pattadar, M.B.E. 

1 

Do. . . . 

1 

P. L* 


2,560 

lUh June 
1021. 

Do, 

Do. 

(52) MesBrs. Byram jeo 

Postonjee and Co. 

Do. . . ^ 

P. L. 


1,708*4 

1 

13th May 

1021. 

Do. 

Do. 

(53) Babu llajaui Kanta 
Pattadar, M.B.E. 

Chromite . . : 

P. L. 

1 

1,004-rt 

13 th May 

1021. 

Do. 

Do. 

(54) The Nagpur Clay 
Co., Ltd. 

All mlucrolB , , P. h> 

i 


1 

529-60 

Lirense not yet 
eaeeciited. 

Do. 

Do. . 

(55) The OriHsa Minerals 
Development Com- 
pany, Ltd. 

Iron Ore and 
mangancRO. 

M. L. 


2,624 

3boaso not yet 
exe(‘Uted. 

1 30 years. 

1 

Do. . 

(56) Mr, A. N. Paston 
James. 

Iron Ore . 

P. L. 

• 

1,110 

8th Docem- 
: l»er 1921. 

1 year. 

Do. • 

(57) The Nagpur Clay 
Co., Ltd, 

All minerals 

P. L. 

- 

3,140-71 

25th Novem- 
J)er 1921. 

Do. 


l\ Cicme, Mm Mining Jbease, 
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BOMBAY. 


. i Distbict. 

e 

Grantee. 

Mineral. 

Ifature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

BelgaTua . 

(58) Messrs. Tata & Sons , 

Manganese 

P. L. 

4g9>65 

10th January 
1921. 

License not 
yet execute J. 

1 year. 

SftYantwadi 
^ State. 

(50) Messrs. Dalcliand 
Bahadur Singn of 
Calcutta. 

Bauxite 

P. L 

[ 

620 

Do. 


BUKMA. 


Akyah 


(60) Messrs. The Indo- 
Bunoa Petroleum Co., 
Ltd. 

Mineral oU 

• 

P. L. 
(renewal.) 

5,440 

15th Decem- 
bjr 1920. 

1 year. 

Do. 


(Cl) Messrs. The Indo- 
Bnrma Petroleum Co 

Do, 


P. L. 

1,280 

I— 1 

April 

Do. 

Amherst 


(02) Maung Saw Maung 
and a la Xywe. 

All minerals 
cept oil) 

(ex- 

P. L. 

640 

2l3t 

1921. 

March 

Do. 

Do. 


(63 j Ml. A. C. Jeewa . 

Do, 


P. L. 

640 

15th ^larch 
1921. 

Do. 

Do. 

' 

(64) Maung Ba Han 

Do. 


P.L. . 

1,830-88 

21&t 

1921. 

June 

Do. 

Do. 

• 

(65) K. B. I. Solomon . 

Do. 


P. L. 

1,280 

29th 

1923. 

June 

Do. 

Do. 


(66) K. P. M. K. Isara- 
yan Che tty. 

Do. 


P. L, 

2,240 

11th 

-1921. 

J line 

Do- 

Do. 


(67) Messrs. Cookson & 
Co., Ltd. 

Do. 


P. L. 

319 

23rd 

1921. 

Juno 

Do. 

Do. 


(68) Mr. B. A, Park . 

Do. 


P. L. 

960 

7th 

1921. 

June 

Do. 

Do. 


(69) K. P. M. K, 
Narayan Chetty. 

Do. 


P. L. 

j 1,280 

11th 

1921. 

Juno 

Do. 

Do. 


(70) Saw Lem Lee 

Do. 


P. L. 
(renewal). 

1 640 

j 

5th 

1921. 

April 

! Do. 

1 

1 

Do. 


(71) A. C. Jeewa . 

Do, 


P. L. 
(renewal). 

! 040 

1 

j 

Sill May 1921 

Do, 

Do. 


(72) Messrs. The Talamg 
Exploration Syndicate. 

All mineia.'s 


P. L. 
(renewal). 

2,880 

16th Novem- 
lur 1921. 

2 years. 

Do. 


(73) Dr. M. Shawloo . 

All minerals 
cept oil). 

(ex- 

P. L, 
(renewal). 

1 040 

21&t January 
1921. 

1 year. 

Do. 


(74) Saw Bu Hoke 

Do. 


P. L. 

[4,480 

17ih Pehniary 
1921. 

Do. 

Do. 


(75) Maung Po Thine & 
One. 

Do. 


P. L. 

! . [1,280 

26th Septnm- 
her 1921. 

Do. 

1 

Do. 


(76) M. E. Moola 

Oil shale . 


P L. 

[22,822-4 

27th August 
1921. 

1 

Do. 

Do. 

- 

(77) Maung Choon 

AU minerals (ex- 
cept oil). 

P.^L. , 

640 

33 st August 
1921. 

Do. 


P. l*>-9m3>rospeaiifijg License, 
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DISTRICT. 

Grantee. 

Mineral. 

Nature of i 
grant. 

1 

• 

Area in acres. 

Date of 
cominence- 
ment. 

Term. 

Amheist . 

Do. 

(78) Messrs. Balthazar & 
Son. 

(79) Mrs. M. M. Hla 
Anng. 

All minerals (ex- 
cept oil). 

Do, 

P. L. 

P. L. . 1 

(renewal). 

640 

2,880 

9th Septem- 
Ijlt 1921. 

16th Novem- 
ber 1020. 

1 year. 

Do. 

Do. 

(80) K. V. K. K. 
Karayaii Che tty. 

Do. 

P. L. 
(renewal). 

320 

Stlte August 
1921. 

Do. 

Do. , 1 (81) Maung On Maun^ . 

1 

All mmcrulfi . ' 

P. L. . 1 

1,280 

5tli Decem- 
ber 1921. 

Do. 

Do. 

Henzada . 

(82) Saw Lein Leo 

(83) Mr. L. D’Attaidos . 

Do. . ! 

All minerals (ex- 
cept oil) 

P. L. 

P. L. . : 

640 

148*80 

1st Novem- 
l or 1921. 1 

8th June 1921i 

Do. 

Do. 

Do. 

(84) Mohamed Ldries . 

Mineral oil . 

r. L. 

2,042*50 

12tU April 
1921. 

Do. 

Do. 

(85) Mr. L. D’Attaldcs . 

! All minerals (cx- 
! cept oil). 

(renewal). 

1,520 

11th April 
1921. 

2 years. 

Do, 

(80) Su Kwin Pinp 

! Mineral oil . . 

P, L. 

761*0 

9th Septem- 
ber 1921. 

1 year. 

Do, 

(87) U To Tha . 

' Coal . 

P. L. 

7,558*4 

5Lh Septem- 
ber 1921. 

Do. 

Do. 

(as) Messrs. B. Abdul 
Shakoor Hajec Gasslm 
and Sons. 

' All mineral.^ In- 
cluding mineral 
oil. 

P. L. 

2,560 

26th Septem- 
ber 1921. 

Do. 

Eatba . 

(8D) Ma Ma 

i All niineriils (cx- , 
cept oil), I 

p. L. . i 

1 

1,280 

’ 0th May 1921 

Do. 

Do. 

(90) Mil K5'aw 

! Do. . i 

P. L. . i 

640 

1 7th May 1921 

Do. 

Do. 

(91) Chau Chor Khlne . 

1 Do. 

1 

r.t. 

2,034 

24tU March 
1021. 

Do. 

Do, 

1 (92) Maung Shu Mauug 

Do. . i 

i 

P. L. 

960 

1 18th June 
1921. 

Do. 

Do. 

(90) Do. 

I Do, , ' 

P. L. . i 

C40 

! 3l8t May 

1921. 

Do. 

Do. 

(94) Janial Brothcis 
' Co. 

Do. 

i p. . 

27,865-0 

. 51ht August 
1921. 

Do. 

Bo. . 

(95) Ma\mg Bo Hte 

' Du. 

1 P. L. 

2,50n 

! 23r{l August 

1 1921. 

Do. 

Do. 

(96) Maung l*an Nyo . 

Do. 

1 P. L. 

1 

640 

1 

' 20th October 
1021. 

Do. 

Do. 

(97) Maung Po Htc 

Do. 

1 P, L. 

3,200 

1 

1 21st Septem- 
1 her 1921. 

Do. 

Do. 

(98) Ko Ko Oyl . 

1 Do. 

P. L. 
(renewal). 

i 8,840 

12th August 
1921. 

Do. 

Syaokpyu . 

(99) Messrs. The Burma 
Oil Co., Ltd. 

' Mineral oil . 

P. L. 
(renewal). 

2,103*6 

27th May 

1921. 

2 years. 

Kyaulcse . 

(100) Maung Aung Ko . 

1 

'{ All minerals (ex- 
cept oil). 

P. L. 

2,650 

8th Pebniary 
1921, 

1 1 year. 

1 


V. h.^Pmpecting License. 
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District. , Grantee, ^Mineral, 


lower Cliin- (101) Mr. Lawrence Slineral oil . 
awm . I Dawson. 


2^ature of 
grant. 


Area in acres. 


Date of 
commence - 
meiit. 


P. L. 


3,008 


17th Feb- 
ruary 1921. 


Do. 

. (102) Indo-Burma Petro- 

. Icum Co. 

I Do. 


Do. 

. (103) 

Do. 

Do. . 

. : p. L. 

Do. 

■ (104) 

Do. 

1 

! Do. 

1 

. I P. L. 

Do. 

. ’ (105) 

Do. . i 

1 

1 

i Do. 

1 

.jp. I. 

Do. 

. (106) 

Do. 

Do. 

. i P. X. 

Do. 

. ' (107) Messrs. The Burma 
Finance and Minins 
, Co , Ltd. 

1 

All minerals in- P. L. 
cludmg mineral : 
oil. ' 

Do. 

. (108) 

Do. . ' 

Do. 

. 1 P. L. 


9,920 

23rd August 
1021. 

o 

o 

Cl^ 

23rd August 
1921 

0,553-6 

19th Septem- 
ber 192ir 

5,248 

2nd Septem- 
ber 192i. 

3,200 

25th 0 cobber 
1921. 

16,460 

13th October 
1021, 

9,440 

13th October 
1921, 


Do. . 

1 (109) Messrs, llie Indo- ' Mineral oil 
Burma Oil-flelds (1020), 

1 Ltd. 

Do. . 

(110) Do. 

1 

1 Do. 

Do. . 

1 (111) Messrs, I n d o- 
1 Burma Petroleum Co., 
Ltd, 

' Do. 

Do. , 

1 

I (112) Maung Kyaw 

1 Do. 

Magwo 

1 (113) Maung Po Ein , 

Do. 

I 

Do. 

(114) Maung Po Tun 

1 

1 

1 Do. 

Do. 

(115) Do. 

i Do, 

Do. 

(136) Mr. G. H. Surty . 

i Do. 

Do. 

(117) Maung Po Aung . 

i Do, 

Do. . * 

(118) Dnion Oil Com- ' 
pany. 

Petroleum . 

Do. 

(110) Sasson Solomon . | 

Do. 

Do, 

(120) B:. E. Malin 

Do. 

Do. 

(121) Maung Kin . 

Gold . 

Do. 

(122) Burma Oil Co. . 

Petroleum , 


1 P. L. 

1 2,500 

13th October 
1921. 

, P. L. 

1 1,280 

13th October 
1921. 

I P. L. 

i 8,000 1 

j 

3 2th Decem- 
ber 1921. 

, P L. 
i (renewal). 1 

9,000 

25th October J 
1921. 


1.280 I 7th March I 1 




1 1921.* 

P. L. 

j 1,280 

! Do. 

P. L. 

1 960 

1 15th March 
, 1921. 

P. L. 

1 (renewal). 

I* 

040 

! 2lHt Fob- ‘ 

rnaryl921. 1 

1 P. L. . 

j 

640 

i^20tli May . 

1921. , 

1 P. L. . 

oco 

i 29tb August j 

1921. 

P. L. 

040 

14th July 

1921. 

P. L. 

1 

C40 j 

20th August ' 
1021, ^ 

p. 1. . 1 

300 

21st August 
1921. 

p. X. . 

1 

2,259-2 I 

25th June 


1021. 


Term. 

1 year. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

1 years. 

year. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do, 

Do, 

Do. 


P. L. ^Pmpeciing Mitensc. 
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District. 

tlrantco. 

^ilineral. 


Nature of 
grant. 

s 

Area in acres. 

Date of 
commence- 
ment. 

Terra. 

Magwo 

• 

(123) MaunB Po Sau 

I^ctroleuni . 


P. L. 

040 

Oth June 

1921 . 

1 year. 

Do. 


(124) M. B, Moolla 

Mineral oil . 


P. T.- 

1,050 

18th June 

1991. 

Do. 

Do. 


(12:)) :\ressrs. The Diirma 
Oil Co. 

Do. 


M. L. 

1,020 

1st August 
1919. 

30 years. 

Do. 


(120) Maung :^riumg J’c. 

Do. 


P. L. 

1,280 

16th Novem- 
ber 1921. 

1 year. 

Do. 


(127) :Mr. A. Davies 

Do. 


P. L. 

2,8S0 

Do. 

Do. 

Do, 


(12S) Abdul Rahman . 

Do. 


P. L. 

70 

llth Novem- 
ber 1921. 

Do. 

Do. ' 


(120) Do. 

Do. 


P. ij. , . 

040 

Do. 

Do. 

Do. 


(130) Jaflcr All Tar 
.Mahamed. 

Do. 


P. L. 

040 

5th Decem- 
ber J021. 

Do. 

Do. 


(131) Messrs. The Union 
Oil Co. 

Do. 


1>. h. 
(renewal). 

20,480 

21st January 
1021. 

2 years. 

Do. 


(132) Moserfl. Tlic Burma 
Oil Co., Ltd. 

Do. 


P. L. 
(renewal). 

3,840 

2nd Juno 

1921. 

1 year. 

H<^xi(3alay 


(133) ^reasTfl. The Burma 
Clines, Ltd. 

Iron ore 


P. L. 

3,040 

17t'h Jiino 
1921 . 

Do. 

Do. 


(131) Sir Abdul Jamal 

All iuln(‘talfl (CM- 
copt oil). 

P. J.. 

3,200 

2nrt June 

1921. 

Do. 

Do. 


(133) -UmsTfl. Stool Bros, 
tt Co., Ltd. 

Do. 


P.L, 

2,.f)C0 

1st Oet^Dber 
1021. 

Do. 

Mercfui 


(13(J) Mr. A. C. <J. Rogers 

Do. 

• 

P. L. 

3,873-92 

141 h .Janu- 
ary 1021. 

Do. 

Do. 


(137) The Thinna 

llnauco and Mining 
<Jo., Ltd. 

Coal 

• 

P. L. 

l,070'ri2 

7llj January 
3921. 

Do. 

Do. 


(138) Do. . 

Do. 

* 

P. L. 

1,-100’00 

Du. 

Do. 

Do. 


(100) Mr. C. Chan iSliwo 

All mincralB 
eeiit oil). 

(ex- 

P. h. 

547*84 

20th Decem- 
ber 1920. 

Do. 

Do. 


(Ui)) Mr. rt. 0. llolmos 

Do, 

- 

V. L. 

024*04 

7tU iVIarch 
1023. 

Do. 

Do. 


(141) *Maiiiig Choon 

Tin and allied 
juinurals. 

P. L. 
(renewal). 

25*37 

22u(I Novem- 
ber 1920. 

6 nii>nths. 

Do. 


(142) Saw Loin l^c 

Do. 


P. L. 

040 

27ih J uno 

1021. 

1 year. 

Do. 


(143) Mr. S. 0. Hulmns 

All minor ala (ex- 
cept oil). 

P. h. 

327‘08 

3flt April 

3921. 

Do. 

Do. 


(144) The Mcrgii ' Tin 
Dredging Co., Ltd. 

Do. 

- 

I>. L. 

240-04 

7th April 

102L 

Do. 

Dq; 


1 (143) Mr. H. K. Dhymoah 

Do. 

• 

V, L. 
(renewal). 

414-72 

1st December 
1020 

Do. 


L, ^Prospecting License, Lease, 
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DismcT. 

r 

Grantee. 

Llineral. 

Fature of 
grant. 

Area In acres. 

Data of 
commence- 
ment. 

Term. 

Mergui 

(146) Mr. W. F. Olivent 

All minerals (ex 
cept oil). 

P. L. 
(renewal). 

286*72 

19th Janu- 
ar> 1921. 

1 yofir. 

Do. 

' (147) Do. . 

• 

Do. 

P. L. 
(renewal). 

442 83 

Do. 

Do. 

Do. 

(148) Maung Po Thaib 

Till and Wolfram 

PL. 

(renewal). 

486*40 

Llth February 
1921. 

C months. 

Do. 

(140) Aung Sein Swai 

All minerals (ex- 
cept oil). 

P. L. 
(renewal). 

2,088*06 

12t(i Janu- 
ary 1921. 

1 year. 

Do. 

(130) Mr. Chas. Ellis . 

Tm . . . 

P. L. 
(renewal). 

701*44 

5th May 1921 

Do. 

Do. 

(1.51) Lim Shain 

Tin and Wolfram 

P. L. 
(renewal. 

517 30 

17th Pebiuarv 
1921. 

Do. 

Do. 

(152) Messrs. F. V. Low 
<fe Co., Ltd, 

All minerals (ex- 
cept oil.) 

P. L. 
(ren'^wal.) 

814-08 

16th August 
1921. 

Do. 

Do. 

(133) Do. , 

Do. . 

P. L. 
(renewal). 

1,433*60 

Lo. 

Do. 

Do. 

(134) Do. . 

Do. . 

P. L. 
(renewal). 

1,889*28 

Do. 

Do. 

Do. 

(155) Maung Po Thaik 

Tin and Wolfram 

P, L. 
(renewal). 

486*40 

loth August 
1921. 

C months. 

Do, 

(156) Mr. C. Chan Shwe 

All minerals (ex- 
cept oil). 

P. L. 
(renewal). 

2,362*88 

6th Septem- 
ber 1921. 1 

1 year. 

Do. 

(157) Maung E, Gyl 

Tin and allied 
minerals. 

P. L. 
(renewal). 

640*00 

4bh October 
1921. 

Do. 

Do. 

(108) Mr, C. Chan Shwe 

All min'Tals (ex- 
cept oil). 

P. L. 
(renewal). 

1,351*68 

2nd February 
1921. 

Do. 

Do. 

(159) A. S. Mahomed 

Tin, Wolfram and 
allied minerals. 

P. L. 
(renewal). 

3,008 

12th March 
1921. 

Do. 

Do. 

(160) Messrs. H, V. Low 
tSt Co., Ltd. 

All minerals (ex- 
cept oil). 

P. L. 
(renewal). 

1,203*20 

9th Soptem- 
1 or 1920. 

Do, 

Do. * 

(161) Mr. T. Grcculiow 

Tin and Wolfram 

P. L. 
(renwal). 

194*56 

14th March 
1921. 

Do. 

Do. . 1 

1 

(162) Maung Choon 

Tin and allietl 
minerals. 

P. L. 
(^cne^val) 

25*37 

23rfl May 

1921. 

0 montlis. 

Do. 

(163) Messrs. The Mergui 
Tin Dredging Co., Ltd. 

Tin and Wolfram 

M. L 

110*40 

19th my 

1017. 

30 years. 

Do. 

(164) Do. . 

All minerals (ex- 
cept oil.) 

M. L. 

158*80 

24th Feb- 

ruary 1919, 

Do. 

Do. 

(16B) Vow Shwe N1 

Do. . 

M. L. 

1,518*51 

6th May 1919 

Do. 

Do. 

(166) Mr. W. B. Ahreu 

Tin . . 

P. L. 

3,270*80 

3th August 
1921. 

1 year. 

Do. 

(107) iMr. W. H. Olivant 

All minerals (ex- 
cept oil). 

P. L. 

2,046*80 

aotli July 

1021. 

Do. 




P, ‘L,^’FmpQctU\g Licence, 


M. L. ^Mining Lease. 
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District. 

i 

Gmntoe. | 

i 

IMineral. 

Nature of 
grant. 

9 

Area in acres. 

Date 01 
commence- 
ment. 

Term. . 

Mergul 

Do. 

1 

(1C8) Mr. J. T. Doupe , ' 

(169) JMessra. The 

Durmese ]\nrieralfl Ex- ' 
ploration, Ltd. 

Tin . 

Do. . 

P. L. 

P. Ji. 

G4U 

019-CS 

19 th August 
1921. 

auth Julv 

1921. 

• 

1 year. 

Do. 

Do. 

(170) :Mr. V. A. R. 
Sutherland . 

Cao,3itorite and 
gold. 

P. L. 

040 

22iid July 

1921. 

Do. 

Do. 

(171) Mrsara. ^'llO .\ri'rf<ui 
Tin Dred^iu!? Co , Ltd. 

Wolfram and tin 

P. L. 
(iC!i.’\\al) 

2,150-40 

2u(l A’ovem- 
lier ] 920. 

Do. 

Do. 

(172) Wwmg Rii Kin . 

WoUruiii, t'u and 
allicil mineral's. 

J*. J.. 
(renewal). 

250-88 

6th feb- 

niiipy 1021. 

0 months. 

Do. 

(170) Do. . 

Do. . 

P. L. 
(renewal). 

7SS-48 

Dm, 

Do. 

Do. 

(174) iMcsara. Tlio, Slorgui 
Tin Dredging Co., Ltd. 

Tin and allied 
imnerula. 

P. L.. 
(renewal). 

1,802-24 

IGih Pub- 

ruary 1921. 

1 year. 

Do. 

(170) Mr. J. F. Leslie . 

All mineriil'< (ex- 
cept oilL 

P. L. 
(renewal). 

798-72 

18th Pob- 

ruary 1921. 

6 months^ 

Do. 

(176) Mr. Charles Kitchen 

Do. . 

P. L. 
(renewal). 

716'8t> 

28th May 

1921. 

1 year. 

Do. 

(177) Mauug E Gyi 

Tin and allied 
mliioraLs. 

P. L. 
(rcnc^vftl). 

588-80 

14th May 1021 

. So. 

Do. 

(178) Muung Po 'J’haik j 

Tin . 

P. L. 
(renewal). 

G6-5G 

10th June 

1924. 

Do. 

Do, 

(170) Messrs, a'he 

Leihaoak SjudicaW, Ld.l 

All minerals (ex- 
cept oil). 

P. L. 
(renewal), 

1,230-04 

2iKt, May 

1924. 

Do. 

Do. 

(180) iMr. T. (irocuhow 

Tin imd Wolfram 

i\ L. 
(renewal). 

4,597-70 

14tU July 

4924. 

I’O, 

Do. 

(181) Muung Pc Kin . 

\^'oU^aIa, tin and 
ulUed minerals. 

P. L. 
(renewal). 

260-88 

0th August 
1921. 

C months. 

Do, 

(132) Do. 

Do. . 

P- L. 
(renowil). 

788-48 

0th August 
1921, 

Do. 

Do. 

(18ii) Saw Lein Ja'c . 

Tin and aUlod 
minerals. 

P. L. 

640 

27th June 

1921. 

1 year. 

Do. 

(184) Mr. A. K. Ahinod 

Wohram, tin and 
Allied, mlueralu. 

P. L. 

1 844-80 

lOtli 8opt em- 
ber 4921. 

Do, 

Do. 

(ISO) Muung Sun Duu . 

Do- . 

P. L. 

1,120 

27th October 
1924. 

Do. 

1 

Do. 

(186) Mr. A. C, Martin 

All ininerala (ex- 
cept oil). 

P. Ji. 

2,000-80 

28th October 
1924. 

JJo. 

Do. 

(187) Mr. Chan ICIialn 
Lock. 

Do, . 

P. L. 

2,180-24 

14th October 
1924. 

! Lo. 

1 

Minbu 

(188) Messrs. The 
British Burma Petro- 
leum Co., Ltd. 

Mluoruloil . 

M. L. 

471-72 

ard August 
1949. 

; ao ytMira. 

Do. 

(189) Messrs, The Dniou 
Oil Co., of Burma, Ltd. 

Do, 

1 

P. L. 

a, 108 

17th Feb- 

ruary 1921. 

1 

1 1 year. 


r. L,^P‘/ 0 Hi) 6 ctiug License. llLX.=s Miftitiff Lease, 
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Distkict. 

• 

Urantee. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Mintiu 

(190) ^Messrs. The Irra- 
waddy Petrolemu Oil 
Syndicate! Ltd. 

Mineral oil . 

P. L. 

640 

(hlocls 10 S. 
in Hinha 
oil field). 

5th March 

1 year. 

Bo. 

(191) Rahim 

Bo. 

P. L. 

2,904 

3rd March 
1921. 

Do. 

Bo. 

(192) ^Ir. Ali Hoshim 
Mehtar. 

Do. 

P. L. 

408 

14th March 
1921. 

Bo. 

Bo. 

(100) 31r.3E. G.H.Sorty 

Coal ... 

P. L. 
(renewal). 

4,S57-0 1 

1 

28tli Jan- 

uary 1921. 

Bo. 

Bo. 

(194) Mr, Teo Eng Byan 

Do. . 

P. L. 
(renewal). 

1,542 

Do. 

Do. 

Bo. 

(195) Messrs. The British 
Burma Petroleum Co. 

Mineral oil . 

P. L. 
(renewal). 

388 

12th Pehru- 
ary 1921. 

Do. 

Bo. 

(19(1) Irrawaddy Petro- 
leum Oil Syndicate Ltd. 

Bo. 

P. L, 

23-76 

16th July 

1921. 

Bo. 

Bo. 

(197) JEaung Tha Ya . 

Do. 

P. L. 

320 

(block 3 S. 
in Jlinbu 
oil field). 

6th July 1921 

Bo. 

Bo. 

(19S) Do. . 

Do. 

P. L* 

160 

Acres in block 
10 S. in 
Minbn oil 
field. 

Do. 

Do. 

Bo. 

(199) Tomah Oil Co,, 
(1920) Ltd. 

Coal » • • 

P. L‘ 
(renewal). 

480 

1st April 1921 

Do. 

Do, 

(200) Messrs. The Union 
oil Co., Ltd. 

Mineral oil • 

P. L. 
(renewal). 

38,400 

8th Janu- 
ary 1921. 

Bo. 

Bo. 

(201) Mr. Sulaiman 

Do. 

P. L. 
(renewal). 

320 

(No r t li e r n 
half of 

block 16 N 
in the :Minbii 
oil field.) 

6th May 1921 

Bo. 

Mylngyan . 

(202) Messrs. The Union 
Oil Co. 

Do. 

P. L. 
(renewal). 

6,720 

17th Septem- 
ber 1920- 

2 years* 

Bo. . 

(200) Messrs. TheBurma 
Oil Co,, Ltd. 

Do. 

P. L. 

2,900 

24th June 
1921. 

1 year. 

Bo, 

(204) Bo. . 

Do. 

P. L. 

4,107*52 

29 th June 
1021, 

Bo. 

Do. . 

(20^1 %aung Kyi 

Do. 

P. L. 
(renewal). 

31-30 

7th May 1921 

Bo. 

Bo. . 

(20c) Messrs. Burma Oil 
Co., Ltd. 

Do. . . 

P. L. 

1,158-4 

17 th Septem- 
ber 1921. 

Bo. 

Do. 

(207) Messrs. H. H. 
' Johnson & Co. 

Petroleum , 

. P. L. 

1,920 

22nd Septem- 
ber 1921. 

Bo. 

Bo. . 

(208) Maung Net . 

Mineral oil . 

P. L, 

100 

3rd Novem- 
ber 1921. 

Bo. 


P. It, ^Prospecting License* 
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District. 

Gifliitee. 

Mineral. 

Nature of 
grant. 

f 

Aiea in acres. 

Date of 
commeuec- 
mciit. 

Term. 

Myitkyirwi . 

(200) Messrs. ThcTavov 
Tin Syndicate. 

All minerals (ex- 
cept oil). 

P h. 
(reiieival) 

430f) 

Cth August 
1921 

1 jear. 

Korthern 

Shall 

States. 

(210) Messrs. Frank 

Johnson Sons A- Co. 

Do. . 

P. L. 

2,300 

1st August 
•1921. 

Do. 

Do. . 

(211) Messrs. Hamid Ar 
Co. 

Coal, copper and 
galena. 

P. L. 

3,200 

1st Kptember 
1021. 

Do. 

Do. , 

(212) Messrs. The Coal 
Fields of Durma, l.td. 

All minerals (ex- 
cept Oil). 

P. L. 

3,S40 

1st October 
1021 

Do. 

PakOkku , 

(213) liaijnath Singh . 

Mineral oil 

P. L. 

2,400 

28111 March 
1021 

Do, 

Do. . 

(2H) Messrs. J. A. 
Degbie <fe Co. 

Do. 

P. L. 

845 

lOt-h Febraarv 
1921. 

Do. 

Do. •. 

(216) Mr.C.M.Surtj- . 

Do. 

P. L. 

CIO 

11th March 
1921. 

Do. 

Do. . 

(216) Maung Po Kin 

Do. 

P.L. 

100 

iCth Pebiu- 
ary 1021. 

Do. 

Do. . 

(217) Messrs. The Tnrto- 
Bimma J'etroleum Co., 
Dtd . ' 

Do. 

P. h. 

800 

4th Fi'hrunry 
1021. 

Do. 

Do. 

(218) Messrs. The Indo- 
Durmn Pei roloum Co. 

Do. 

P. D. 
(ri'iiewal). 

2,400 

17th October 
1920. 

Do. 

Do, 

(210) Mniing IMivung Po 

Do. . . 

P. L. 

100 

20th May 

1921. 

Do. 

Do. . 

(220) Baijnath Singh . 

Do. . 

P. L. . 

4,14b*n 

18th June 

1021. 

Do. 

Do. 

(221) Ma Zan 

Do. 

P. L. 

100 

30th June 
1021. 

Do. 

Do. . 

(222) Messrs. Frank 

Johnson Sons * Co., 
Ltd. 

Do. 

P. L. 

],02O 

29th June 
1921. 

Do. 

Do. . 

(223) Do. . 

Do. 

P. L, 

n,70(» 

Do. 

Do. 

Do. . 

(224) Do. . 

Do. 

P. D. 

a,02(f 

Do. 

Do. 

Do. . 

(225) Messrs. Kath Singh 
OiiCo. 

Do. , 

P. D. 

(renewal). 

2,240 

10th May 

1921. 

Do. 

Do. . 

Do. . 

(22C) Do. . 

(227) Maung flmon and 
Maung Thm. 

1 

Bo. . 

Do. 

P. Jj. 
(renewal). 
P.D. . 

X2,:}09'36 

100 

Acres In width 
Eastern jior- 
tion of dt*- 
maro a t e d 
bldil< J!{o. 14. 

9th June 1921 

31st August 
1921, 

Do. 

Do. 

Do. 

(228) Do. . , j 

Do. 

P.L, 

320 

Acres com- 
prising XVest- 
em htili of 
block No. 70. 

Do. 

Do. 


P. L.=Mi Pmpfdinff /Aoeme, 
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1 

District, | 

Oranteo.. j 

Jlinoral. 

Nature of 
grant. j 

Area in acres. 

Date of 
commence- 1 
ment. 1 

Term. 

PakdHEU . 

(220) ]Mr. S. Solomao . | 

Mineral Oil 

P. L. . 1 

(renewal). ! 

9,2S0 

23rd August 
1021. 

2 years. 

1 

Do. . 1 

1 

(2o0) Messrs. The British i 
Biirma. Petroleum Co., | 
Ltd. 

Do. 

M. L. . 1 

0-40 

16th August 
1010. 

00 years. 

1 

Do. . 

(231) Messrs. The Burma ' 
Oil Co., Ltd. 

1 

1 

Do. 

M. L. . 1 

j 

i 

1 

800 

[Eastern halves 
of blocks 15 
and 16 and 

E aster n 
quarter of 
Mock 17 lu 
the Yenang- 
yatoiJ fields) 

7th Novem- 
ber 1921. 

1 year. 

Do. . 

(232) MaungLu Gyi Gale 

Do. 

P. L. . 

(renewal). 

1,250 

(Block 74 and 
area adjoin- 
ing thereto 
in the 

Yenangyat 

Oil fields). 

Vth August 
1921. 

Do. 

Do. . 

(233) Messrs. Indo- 

Burnia Petroleum Co., 
Ltd. 

Do. 

P. L. 
(renewal). 

i 

1 

2,400 

(Blocks 18. 
19, 20 and 
21 in the 
Venangyat 
oil fields). 

16th October 
1021. 

Do. 

Prome 

(234) Maung Bo Ni 

Do. 

P. L. . i 

- 1 

40 OS 

22ucl Decem- 
ber 1921. 

Do, 

Do. 

(235) Maung Myat Thin 

Do. 

P. L. 

320 

23rd Decem- 
ber 1921. 

Do. 

Do. 

(236) Maung Aung Nyein 

Do. 

P. L. 
(renewal). 

40D'GO 

fird Septem- 
ber 1021. 

Do. 

Do. 

(237) Md Nyein Hid . 

Do. 

, P. L. 
(renewal). 

123 

24th Aiigiiafc 
1921. 

Do. 

'Shwebo 

(238) Mr. M. E. Moolla 

All minerals (o.\- 
cept Oil). 

P. L. 

i 7,080 

1 

0th Decomlior 
1020. 

Do. 

Do. 

(230) Messrs. The Inclo- 
Burma Petroleum Co,, 
Ltd. 

Mineral oil i 

V. L. 

1 3,232 

1 

Glh Novem- 
ber 1920. 

Do. 

Do. 

(24(0 Messrs. Prank 

Johnson Sons it Co., 
Ltd. 

All minerals (ex- 
cept oil). 

P. L, 

1,020 

18th Febru- 
ary 1021, 

Do, 

Do. 

(241) Mr. Ellis . 

Mineral oil 

P. L. 

2,500 

23rd Febru- 
ary 1921. 

Do, 

Do. . 

(242) Ko Ko Gyi ♦, 

All gaiuerals (ex- 
cept mineral 
oil). 

P. L. 

640 

23rd Decem- 
ber 1920. 

Do. 

Do. . 

1 

(243) Messrs. The 

Burma Oil Co., Ltd. 

Mineral oil . 

P. L. 
(renewal). 

7,040 

8th December 
1920. 

1 

2 years. 


P, li.^Prospecting License, M. lt,BaMining Lease. 


Paut 2.] 

Fbemob: Mmercd Proiuction, 

1921 . 


175 



BUEMA- 

-contd. 




Disteict. 

Grantee. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Shwetio 

(244) "Messrs The Burma 
Oil Co. Ld. 

^Mineral oil 

V. L. 

4,160 

and 

7,093*6 

19th April 
1921. 

1 year. 

Do. . 

(24r)) Mr. Tan Da Th-wun 

Do. 

P. L. 

100 

31st March 
1921. 

Do. 

Do. 

(246) Maun gK5'a\v 

Do. 

T. Z. 
(renewal). 

100 

14th Septem- 
ber 1921. 

2 years* 

Southern 

Shan 

States. 

(247) Mt. c. A. Pefcley 

All minerals (ex- 
cept oil). 

P. L. . 

1,792 

7th ."January 
1021. 

1 year. 

Do. 

(24S) Ma Wgwe Nyun . 

Do. 

V. L. 
(renewal). 

320 

1 4th Juno 
lOlD. 

2 years. 

Do. 

(249) Maung Shwe Tin . 

Do, . 

P. L. 
(renewal). 

80 

13th Derem- 
ber 1920. 

1 year. 

Do. , 

(250) Maung Maung 

Do. 

P. L. 

1,088 

2nd May 

1021. 

Do. 

Do. . 

(251) U. Myaiug Daw 
Ml & Sons. 

Antimony . 

P. L. 
(renewal). 

160 

15th October 
1920. 

Do. 

Do. 

(252) Mr. Lim , Chin 
Tsong. 

Dead . 

P. D. 

40 

lat .August 
• 1921. 

Do. 

Sagaing 

(253) Ma Ma 

Copper, silver 

and lead. 

P. L. 

1,675*08 

30th May 

1921. ^ 

Do. 

Do. 

(254) Do 

All minerals (ex- 
cept oil). f 

P. L. 

' 2*56 

20th Septem- 
ber 1021. 

Do. 

Tavoy 

(255) Maung Po Swo 

Do. . 

P. L. 

402 

18 th .Janu- 

ary 1021, 

0 mouths. 

Do. 

(25 C) Messrs. W.C. Toms 
and M. Hangan. 

Do. . 

P. U 

• 684 

15th Mtircli 
1021. 

1 year. 

Do. 

f 

(257) Ong Hoe Xyin . 

1)0. . 

l\ h. 

014 

28th 

ary 1021 . 

Do. 

Do. 

(258) Mr. C. Wathway . 

Do. . 

P. L. 

040 

24th Janu- 
ary 1921. 

Do. 

Do, 

(259) Mtl. Aslani Khan 

Do, . 

P- L. 

138 

1 

25th Pobru- 
ary 1021. 

0 months. 

Do. . 

(2 GO) Ong Hoe Kyin 

Do. . 

P. L. 
(renetvaJ). 


lOtU Novem - 
her 1020. 

1 year. 

Do. 

(201) 2\raung Maung 

Do. . 

P. D. 
(ronotral). 

J,0G9 

4th Novem- 
ber 1021. 

Do. 

Do. 

(262) jV[r. J. J. A. Pago 

Do. . 

P. L. 
(renewal). 

142 

26th Janu- 
ary 1021. 

2 years. 

Do. 

(203) Maung Po HFye© 
and Mating Ni Toe. 

Do. , 

P. L. 
(renewal). 

456 

iflt January 
1921. 

6* months. 

Do. 

’ (204) Maung Ki Too 

Do. . 

P. L. 
(renewal). 

1,386 

20 th Janu' 
ary 1021. 

1 Do. 


P. 'L,*^Th$p€(Aing License. 
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Distriot. 

r 

Grantee. 

Mineral. 

Nature of 
grant. 

Area in acres- 

Date of 
cniiniienee- 
nicnt. 

Term, 

Tayoy 

(263) Ma Thaw . 

All minerals 
cept oB). 

(ex- 

P. L. 
(renewal). 

ono 

28tli Fehru- 
iiry 1021. 

1 year. 

1)0. , 

(266) Quail Cheng Ouan 

Do. . 


P. L. 

263 

25th April 
1921. 

Do. 

Do. 

(267) j\Ir, E. C. K. Twite 

Do. . 


P. L. 

574 

13th .fuiie 

J1I2I. 

C months. 

Do. 

(268) Messrs. J. A. Ah 
Bros. 

Do. . 


P- L. 

23C 

30ih JMay 

1021. 

1 year. 

Do. 

(209) Mr. T. Fowle 

Do. . 


P. J.. 

307 

4 Hi May 1921 

Do. 

Do. 

(270) Maung ITi Toe 

Do. . 


M. L. 

1,104-08 

26th Rcptcni- 
her J017. 

SO years. 

Do. 

Do. 

(271) Mr. G. Lovell 

(272) Mr. R. C. N. Twite 

Do. . 

Do. , 


1\ L. 
(renewal). 

P. L. 
(renewal). 

470 

358 

201 li Kovom- 
her J02o. 

1st .hi unary 
1021. 

2i years. 

('I'he ori- 
ginal l>. 
|j. being 
tor 6 

months 
only). 

6 months. 

Do. 

(273) Khoo Tun Byan . 

Do. . 

■ 

P. L. 

(rencw'al). 

558 

23r(l Janu- 
ary 1021 . 

1 year. 

Do. 

(274) Mr. E. M. lofroy 

Do. . 

• 

P. L. 

(renew'al). 

300 

IhL June 1921 

DO. 

Do. . 

(275) Messrs. The ludo- 
Burnia Tm Corporation, 
Ltd. 

Coal . 

• 

P. L. 

753 

lMt.fiiiie 1921 

! l>o. 

i 

1 

Do. 

(270) iSressrs. The Indo- 
Tm corporation. Ltd. 

Tm . 

• 

P. L. : . 

4 

2(ith Septem- ' 
her 1021, 

' Do. 

Do. 

(277) Mr. W.O. Toms , 

All minerals (ex- 
cept oil). 

P. L. 

240 

8t'li August 
1021. 

Do. 

1 

Do. 

(27a) Mr. M. JVranekji . 

Coal . 


V. L. j . 

1,833 

30th August 
J021. 

Do. 

Do. 

(270) Mr.B.C.N. Tnite 

1 

All luineri'ilH 
cept oil). 

(ex- 

P. L. 

380 

13th August 
J021. 

, 0 mouths. 

Do, 

(280) Maung Maung 

Do, . 


P. L. 

287 

22ik1 July 

J02I. 

1 year. 

Do. 

(281) Mr. ,r. S. 4. L^age 

Do. . 

• 

P. L, 

338 

2Jst July 1 

1921.. 

Do. 

Do. 

(282) Ong Hoe Kyln , 

Do. . 


M. L. 

237-27 

13tU June 

1019. 

1 30 years. 

Do. 

(283) Ma Ma, 

Do. 

• 

M. L. 

46-88 

23rd Feb- 

ruii ry 1 91 9 

Do. 

Do. 

(284) Messrs. Tata Sons, 
Ltd. 

Do. 

• 

P. L. 
(renewal.) i 

595 

1st April 

1021, 

1 year. 

Do. 

(285) Messrs. BuUoob 
Bros. & Co., Ltd. 

Do. 

• 

P. L. 
(renewal.) 

040 

18tU June | Do. 
1021. 


P . L. ^Prospecting license. M. L. ^ Mining Li ase. 
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District. 

(?mntee. 

Mineral. 

Xatureof 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Ta\ o.\ 

(2S6) Ma Yai 

All minerals (ex- 
cept. od.) 

P. L. 
(renewal.) 

CIO 

Sth May 

1921. 

1 year. 

Do. 

(287) Messrs. Tha Dun 
D Bros. 

Do. 

P. L. 
(renewal.) 

1,083 

9th June 

1921. 

Do. 

Do. 

(288) Do. 

Do. 

P. L. 
(renewal. 

1,260 

16th June 
1921. 

Do. 

Do. 

(289) Mr. B. C, N. Twite 

Do. 

r. L. 
(renewal.) 

358 

1st July 1921 

Do. 

Do. 

(200) Maims Bo Myee 
(lua Maung Ni Toe. 

Do. 

P. L. 
(renewal.) 

296 

1st July 1921 

Do. 

Do. 

(291) Maung ^"i Toe . 

Do, 

P. L. 
(renewal.) 

307 

20th July 

1921. 

Do. 

Do. 

(292) Eu Shwo Swai . 

Do. . 

P. L. 
(renewal.) 

612 

Ist July 

1921. 

Do. 

Do. 

(293) C. Soo Don 

Do. 

P. L. 
(renewal.) 

1,092 

Ist i'uly 

1921. 

Do. 

Do. 

(294) l^tauug Po Swu . 

Do. 

P. L. 
(renewal.) 

402 

18th July 

1921. 

Do. 

Do. 

(205) Mahomed Aslnm 
Khan. 

Do. 

P. L. 
(renewal.) 

138 

25th August 
1921. 

Do. 

Bo. 

(20C) Maung Ba Oh 

Do. 

1 

' P. L. 
(renewal.) 

2,840 

1 7th October 
1921. 

Do. 

Do. 

(297) Mr. J. M. Mauekji 

Uo. 

i P. I. . 

1,106 

1 27th October 
1921. 

Do. 

Do. 

(208) Mossns, Steel Bros, 
(iu Co., EtU. 

Do. 

' M. L, 

801*14 

19tU July 

1917. 

30 years. 

Do. 

(209) Messrs. The High 
Speed Stool Alloys 
Mining Co., Ltd. 

Do. 

M. L. 

1 

2,105-80 

20tli April 
1917. 

Do. 

Do. . ' 

* 

(300) Messrs. The Tendon 
and Burmese Wolfram 
Co., Ltd. 

Do. 

i M. L. 

1 

2,103-61 

15 th Match 
1918. 

Do, 

Do. 

(301) Messrs. The Bom^ 
bay Burmau Trading 
Corporation, Ltd. 

Do. 

M. L. 
(dredging 
lease.) 

250-01 

[ 

1 

2nd Pebrnary 
1920. 

15 years, 

Do. 

(802) Maung Me . 

Do. 

P. L. 
(renewal.) 

640 

1st Sep- 

tember 1021. 

1 year. 

Do. 

(303) C, Wa TUway i . 

Do. 

1 P. L. 

I (ronowaL) 

1,247 

1 

let Sep- 

tember 1021. 

9 months. 

Do. 

(304) Maung Maung . 

1 

Do. 

P. L. 
(renewal.) 

2,048 

1 

1st October 
1921. 

X year. 

Do. 

(305) Do. 

Do. 

P. L. 
(renewal.) 

' 256 

1 

20th October 
1921. 

6 mouths. 

Do. 

(300) Do. 

1 

Do. 

P. L. 
(renewal.) 

* 1,069 

4th Nov- 

ember 1921. 

1 yeat. 


P. hieeim M. h.^^Hfiidng Leate, 


E 
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Distbict. 

Grantee. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Tbaton 

(307) Messrs. T. D’Caatro 
& Son, 

AH minerals (ex- 
cept oil) 

P. L. 

396-8 

21st March 
1921, 

1 year. 

Do. 

(308) Ma Lon 

Do. 

• 

P. L. 

1,120 

28th Feb- 

ruary 1921. 

Do. 

Do. 

(309) Manng Tha Dun . 

Do. 


P. L. 

1,171-2 

5th April 

1921. 

Do. 

Do, 

(310) Mr. A. J. Argent 

Do. 


P. L. 

819-2 

4th April 

1921. 

Do. 

Do. 

(311) Manng Pn . 

Do. 


P. L. 

1,260-8 

10th Sep- 

tember 1921. 

Do. 

Do. 

(312) Ma Bwa 

Do. 


P. L. 
(renewal.) 

2,060-8 

20th Sep- 

tember 1921. 

Do. 

Thayetinyo 

(313) Manng Tnn Anng 
Gyaw, 

Mineral oil 


P. L. 

100 

18th May 

1921. 

Do. 

Do. 

(314) Messrs, Indo-Bunna 
Oa-flelds (1920), Ltd. 

Do. 


P. L. 

2,560 

12th July 

1921. 

Do. 

Do. 

(315) Messrs. The Coal- 
fields of Burma, Ltd. 

Coal . 


P. L. 

960 

6th August 
1921. . 

Do. 

Do. 

(316) Messrs. The Indo- 
nurma Oil-fields (1920), 
Ltd. 

Min^al oil 


P. L. 

11,840 

23rd July 

1921. 

Do. 

Do. 

(317) Do. 

Do. 


P. L. 
(renewal.) 

6,080 

mh August 

1 1921. 

Do. 

Do. 

(318) Do. 

Do. 

• 

P. L. 
(renewal.) 

4,800 

1 6th October 

1 1921. 

Do. 

Toungoo . 

(319) Manng Manng 

All minerals 
cept oil) 

(ex- 

P. L. 
(renewal,) 

148-48 

1 27th 3 anuary 

1 1921. 

Do. 

Upper Chind- 

■ (320) Messrs. Prank 
Johnson Sons & Co., 
Ltd. 

Mineral oil 
Coal. 

and 

P. L. 

1,824 

7th Pob- 

ruory 1921, 

Do. 

Do. 

(321) Mr. W. B. Smith 

Gold . 

• 

P. L. 

2,400 

11th April 

1921. 

Do. 

Do, 

(322) Messrs. The Indo- 
Bnrma Petroleum l ( *, 
Ltd. 

Mineral oil 

• 

P. L. 

3,840 

16th May 

1921. 

Do. 

1 

1 

Do. 

(323) B. Solomon 

Do, 

• 

P. L. 
(renewal). 

2,560 

29th April 
1921. 

Do. 

Do. . 

(324) Do. 

Do. 


. P. L. 
(renewal.) 

3,200 

24th May 

1921. 

Do. 

Do. 

(325) Messrs. The Indo 
Burma Petroleum Co», 
Ltd. 



P, 

2,560 

12th Peh- 

Tuary 1021. 

Do. 

Do. 

(326) Sir Ahdnl Barim 
Jamal, £t., G.I.E. 

i All miPBTftla (ex- 
1 cept oil.) 

P. L. 

2,560 

22nd Decem- 
ber 1920. 

Do. 

Do. . 

(327) Messrs. The Indo- 
Burma Petroleum Co.. 
Ltd. 

Mineral oil 


P. L. 

12,800 

1 

12th Novem- 
ber 1920. 

Do, 


P. li,^Ff08pteting Lifiemp* 



Paet 2.] Feemor : Mineral Production^ 1921, 179 


BURMA — coYdd, 


Disteict. 

Grantee. 

\ 

Mineral. 

Xature of 
grant. 

m 

Area in acres. 

Date of 
commence- 
ment. 

Tor in. 

Upper Chind- 
win. 

(328) Mr. W. R. Smith 

Gold and asso- 
ciated minerals. 

P. L. 

608 

5th August 
1921. 

1 year. 

Do. . 

(320) Do. 

Do. 

P. L. 

1,280 

Do. 

Do. 

Do. . 

(330) The Burma Pinancc 
and Mining Co., Ltd. 

All minerals in- 
cluding mineral 
oil. 

P. L. 

8,736 

8th Septem- 
ber 1921. 

Do. 

Do. . 

(331) The Coal-flelds oi‘ 
Burma, Ltd., Rangoon. 

Coal . 

P. L. 

1,632 

15th Septem- 
ber 1021. 

Do, 

Do. - 

(332) Do. 

Do. 

P. L. 

2,188-8 

31st August 
1921. 

Do. 

Do. . 

(333) MesATS. Prank 
.Tohnson Sons Al Oo., 
Ltd. 

Mineral oil 

P. L. 

i 

6,176 

5th October 
1921. 

Do, 

Do. . 

(334) Messrs. The Coal- 
fields ot Burma, Ltd. 

Coal . . . 1 

1 

P. L. 

10, 284-8 

26th Novem- 
ber 1921. 

Do. 

Do. . 

(335) Messrs. Prank 
> Johnson Sons (Vs Oo., 
Ltd. 

Mineral oil . i 

P. L. 

3,078-4 

26th October 
1921. 

Do, 

YametUin . 

(336) Messrs. Hajee 
Abdul Shakoor Hajee 
Cossim Ai Sons. 

All minerals (ex- 
cept oil.) 

P. L. 

618-4 

20lh January 
1921. 

Do. 

Do. 

(337) Mr. B. R. 

Pernand()z. 

Do. 

P. L. 

3,302 

20th Decoin- 
her 1920. 

Do. 

Do. 

(338) Messrs. Hajee 
Abdul Shakoor Hojee 
ivasim Ai Sons. 

Do. 

P. L. 
(renewal.) 

1,779-2 

7th January 
1921. 

Do. 


CENTRAL PROVINCES. 


Balaghat . 

(339) Messrs. Tata Sons, 
Ltd. 

Bauxite 

P. L. 
(renewal.) 

683 

Iflt Peb- 

ruary 1921. 

1 year. 

Do. 

(340) 

Do. 

Do. 

P. L. 
(renewal.) 

.525 

Do. 

Do. 

Do. 

(341) 

Do. . 

Do. 

P. L. 
(renewal,) 

65 

Do. 

Do. 

Do, 

(342) 

Do. . 

Do, 

P. L. 
(renewal.) 

20 

Do. 

Do. 

Do, 

(348) 

Do. . 

Do. 

P. L. 
(renewal.) 

267 

Do. 

Do. 

Do. 

(344) 

Do. 

Do. 

P, L. 
(renewal.) 

161 

Do. 

Do, 

Do. 

(345) 

Do. 

Do. 

P. L. 
(renewal.) 

116 

Do. 

Do. 

Do. 

1 

(346) 

DO. 

1 

Do. 

P. L. 
(renewal.) 

64 

Do. 

Do. 


P* License. 
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CENTRAL PROVINCES— cowti. 


District. 

Gr*atf0. ** 

Mineral 

Ifature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Balagliat - 

(347) Messrs. Tata So is, 
ltd. 

Bauxite 

P. L. 
(lenewal.) 

03 

1st Peh- 

riiaiy 1921. 

1 >ear. 

Do. 

(S4S) Do. 

Do, 

P. L. 
(renewal) 

96 

Slst Decem- 
ber 1920. 

D«x 

Do. 

(349) Do. 

Do • 

P. L. 
(renewal.) 

68 

Do. 

Do. 

Do. 

(330) Do. 

Do. 

P. L. 
(renewal.) 

107 

Do. 

Do. 

Do. 

(331) Pandit Ee-wv 
shanker. 

IVIangancsc • 

M. L. 

75 

9tli Peb- 

ruar>' 1921. 

10 years. 

Do. 

(352) Do. 

Do. 

P. Ti. 

31 

nth Peb- 

riiarj" 1921. 

1 year. 

Do. 

(3.3^.) Seth Govrardhan 
D.ag. 

Do, • * 

M. L. 

2S 

6th January 
1921. 

15 years. 

Do. 

(034) Do. 

Do. • . 

M. L. 

19 

Drd January 
1921. 

5 years. *] 

Do. 

(333) Do. 

Do. 

P. I. 

2 

9th March 
1921. 

1 year. 

Do. 

(336) air. C. S. Harris . 

Bo. 

M. L. 

14 

4th January 
1921. 

30 years. 

Do. 

(357) Do. 

Do. . • 

P. L. 

6 

14th March 
1921. 

1 year. 

Do. 

(558) Seth ShriraiQ 

Do* 

M. L. 

58 

0 th March 

1921. 

1 30 years. 

Do. 

(359) Central India 
Mining Company, Ltd. 

Do, 

P. L. 

99 

lOtli March 
1921. 

1 

1 1 year. 

Do. 

(360) Mr. Balkrishna 
Naroyan Soparkar. 

Do, 

P. L. 

77 

lOUi T'eh- 

riiary 1921. 

1 year. 

Do. 

(361) Do. 

Do. 

P, L. 

450 

Do. 

Do. 

Do. 

(362) Do. 

Do. 

P L. 

133 

Do. 

Do, 

Do. 

(D63) Do, 

Do. 

P. £,. 

278 

Do. 

Do. 

Do. 

(364) Eai Sahib Chaijoo^ 
ram. 

Do. 

P. L, 

102 

20tU January 
1921. 

Do. 

Do. 

(305) Do. 

Do. 

P. L. 

22 

19th ' Peit- 
ruary 1921, 

Do. 

Do. 

(306) Do. 

Do. 

P. L. 

46 

22nd Feb- 
ruary 1921 

Do. 

Do . 

(367) Pandit Eewa- 
shanker. 

Do. 

P. L. 

38 

0th Apri^ 

1021. 

Do, 

' Do. 

(368) Do. 

Do. 

P. L. 

23 

2 1st May 

1921. 

Do. 

KDo. . 

(309) Seth Shriram 

Do, 

P. L. 

66 

8th May 1921 

Do. 

fDo. 

(370) Do. 

Do. 

P. L. 

13 

Do, 

1 

Do. 


V. — TAci^me. M. I.ease, 
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CENTEAL PEOVINCES— 




BISTEICT, 

Grantee. 

Mineral, 

Hatuie of 
grant. 

1 

Area in acres. 

Date oi 
commence- 
ment. 

Term. 

Bala^hat ' , 

(371) Indian Manganese 
Co, Ltd. 

Manganese 

P. 1. 

392 

22ni] 3 uno 

1921. 

1 year. 

Do. . . 

(372) Central India 
Mining Co., Ltd. 

Do. 

P. L. 

753 

20th M ay 

1921. 

Do. 

Do. J . 

(373) Do. 

Do. 

P. L. 

34 

] r.tii May 

1921. 

Do. 

■ Do. s . 1 

1 

(374) Mr A. Pasha, 

minor, guardian Shaikh 
AJixnnddm. 

Do. 

P. L. 

741 

I7trii May 

1921. 

Do. 

: Do. 

(375) Pandit Kripa- 
shankcr. 

Do. 

P. L. 

J29 

21 fit May 

1921. 

Do. 

i Do. : . 

(37(i) Do. 

Do. 

M. L. 

.57 

17tli May 

1921, 

15 years. 

Do. , . 

(377) Seth Mahanandrain 
Sheonarayan. 

Do. 

P. L. 

12 

22nd ^lay 

J921. 

1 year. 

Do- -S 

(378) Seth GowardhandaB 

Do. 

P. L. 

52 

28tJi May 

1921. 

Do. 

Do. 

(379) Mr. C. S. Hama . 

Do. 

M. L. 

9 

5th May 1921 

30 years. 

Do. 

(380) Messrs. Tata Sons, 
Ltd. 

Bauxite 

p. 1. , . 

(roDBwal.) 

38 

5th Novem- 

hor 1021 . 

2 years. 

Do. 

(361) Do. 

Do. 

P. L. 
(renewal.) 

54 

Do. 

Do. 

Do. 

(3S2) Do, 

Do. 

P. L. 
(renewal.) 

1,696 

Do. 

Do. 

Do. 

(383) Do. 

Do, 

P. L. 
(renewal.) 

298 

Do. 

Do. 

Do, 

(384) Do. 

Do. 

T. L. 
(renewal.) 

902 

Do. 

Do. 

Do. 

(385) Pandit Ilewa- 
Bhaukor, 

Manganese . 

j M. L. 

00 

1st July 1921 

15 years* 

Do.'/ . 

1 (386) Do. 

Do. 

i M. L. 

i 

30 

28th Septem- 
ber 1921. 

20 years. 

Do, 

' (387) Do. 

Do, 

j P. L. 

i 

84 

8th July 

1921. 

1 year, 

1 

Do. 

(388) Pandit Hripaehonkei 

Do. 

1 M. L. 

373 

! 4th J ulj 

1 1021. 

n 15 yearn. 

Do. 

(389) Nctra Dlanganose 
Co., Ltd. 

Do. 

P. L. 

210 

8th July 

1921. 

1 year. 

Do. 

(390) Mr. M. A. P^ha. 
minor, guardian Shaikh 
Alimuddin. 

Do. 

P. L. 

532 

5th July 

3921. 

Do. 

Do. 

(301) Mr. Sundorlal Golch 

a Do. - • 

P. L, 

30 

8th July 

1921. 

Do. 

I>0, 

(392) Dg. 

Do. 

. P. L. 

34 

Slat August 
1921. 

Do. 

1 


•P. l,.^Pr 0 speding Licms$. M. L.^ATiwiw X«wtf. 
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CBNTEAL PROVINCES— conic?. 


District. 

1 

Grantee. 

Mineral. 

Mature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Dalagbat . 

(393) Mr. SnnQeilal 

(iolctui. 

Manganese . 

P. L. 

145 

2nd Septera- 
Ijer 1921. 

1 year. 

Do. 

(394) . Do. 

Do. 

P. L. 

210 

26th Septem- 
ber 1021. 

Do. 

Do. 

(395) Mr. C. S. Harris . 

Do. . . 

M. L. 

?, 

15th August 
1921. 

5 years. 

Do. 

(39C) Do. 

Do. 

M. L. 

30 

9th August 
1921. 

30 years. 

Do. 

(397) Dai BaJiadur 
Bansilal A1)ircliaiid 

Mlomg Syndicate. 

Copper 

P. L. 

533 

31st August 
1921. 

1 year. 

Do. 

(398) Mr. BaUsbna 
Kaxain Soparkar. 

Manganese . 

P. L. 

19 

Do. 

Do. 

Do. 

(399) Do. 

Do. 

P. L. 

36 

26th Septem- 
ber 1921. 

Do. 

Do. 

(400) Do. 

Do. 

P. L. 

05 

27th Septem- 
ber 1921. 

Do. 

Do. 

(401) Pandit Kripa- 
bhanker of Balaghat. 

Do. 

M. L. 

50*43 

22nd October 
1921. 

10 years. 

Do. 

(402) Do. 

Do. • • 

M. L. 

89'00 

12th Decem- 
ber 1921. 

Do. 

Do. 

(403) Messrs. Tata Sons, 
Ltd. 

Bauxite 

P. L. 
(renewal.) 

886^99 

13th Decem- 
ber 1921. 

1 year. 

Do, 

(404) Do. 

Do. 

P, L. 
(renewal.) 

213*95 

Do. 

Do. 

Do. 

(405) Do. 

Do. 

P. L. 
(renewal.) 

322*01 

Do. 

Do. 

Do. 

(406) Messrs. Martin & 
Co. 

Manganese . r 

P. L. 
(renewal.) 

14*06 

ICtti Decem- 
ber 1921. 

Do. 

Do. 

(407) Do. 

Do. . ■ 

P. L. * . 
(renewal.) 

14*39 

10th Decem- 
ber 1021. 

Do. 

1 

Do. 

(408) Do. 

Do. 

P. L. 
(renewal.) 

108*14 

Do. 

Do. 

Do. 

(409) Pandit Be-wa- 
Bkanker of Balaghat. 

Do. 

P. 1. 

80*00 

3rd October 
1921. 

Do. 

0. 

(410) Mr. Balkrialma 
Karayan Soparkax. 

Do. 

P. L. 

23*33 

19th Decern* 
ber 1921. 

1 Do. 

Do. 

(411) Do, 

Do, 

P. L . . 

42-84 

Do. 

Do. 

Do. * . 

(412) Do. 

Do. 

P. L. 

131-57 

Do. 

Do. 

Do. 

(413) B. S. B. Chajjoo- 
ram. 

IK). , • 

P. 1. 

14-19 

10th October 
1921. 

Do. 

Do. 

(414) Do. 

Do. 

P. L. 

34*35 

Do. 

Do. 

Do. 

(415) Do. 

Do. 

P. L. 

13*39 

Do. 

Do, 


P. h^^Prospectifig License, M. L.*=Mimng Lease. 
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CENTRAL PROVINCES— ceJUi. 


District. 

Grantee. 

Mineral. 

Nature of 
grant. 

• 

Area In acres. 

Date Of 
commence- 
ment. 

Term. 

BalagbRt . 

(416)K.B.B.P. Byramji 
& Co. 

Manganese 


M. L. 

• 

1-40 

9th Novem- 
ber 1021. 

5 years. 

Do. 

(4-17) LLr. Bakaram Siugli 

Do. 


P. L. 


106-67 

17tli Novem- 
ber 1921. 

1 year. 

Do. 

(418) The Central India 
Mining Company, Ltd. 

Do. 


M. L. 


■62 

26bli Novem- 
ber 1921. 

2 years. 

Do. 

(419) m. H. A. Pasha, 
minor, guaidiun Munslu 
AUmuddiii. 

Do. 


P. L. 


347-00 

3rd October 
1921. 

1 year. 

Do. 

(420) Do. 

Do. 


P. L. 


29-90 

Do. 

Do. 

Do. 

(421) Sctli Shriram 

Do. 


M. L. 


1-2S 

4th October 
1921. 

30 years. 

Do. 

(422) Do. 

Do. 

. 

M. L. 


107-00 

22nd Decem- 
ber 1921. 

10 years. 

Do. 

(423) Do. 

Do. 

' 

M. L. 


•5.5 

4th October 
1921. 

30 years. 

Do. 

(424) Do. 

Do. 


M. L. 


34 00 

22nd Decem- 
ber 1921. 

5 years. 

Do. 

(425) Do. 

Do. 


M. L. 


i4-or> 

26th October 
1921. 

3 years. 

Do. 

(420) ^[r. Balkrishna 

Karaiu Soparkar. 

Do. 


M. L. 


243-81 

8th December 
1921. 

30 years. 

Do. 

(427) Do. 

* Do. 


P. L.* 


336-08 

30th Novem- 
ber 1921. 

1 year. 

Do. 

(428) Do. 

Do. 


P. L. 


12-27) 

10th October 
J921. 

Do. 

Do. 

(429) Do. 

Do. 


P L. 


92-61 

24th October 
1921. 

DO. 

Do. 

(430) Do. 

Do, 


P. L. 


22-43 

17th. Novem- 
ber 1921. 

Do 

Do. 

(431) Do. 

Do, 


P. L. 


21-25 

Do. 

Do. 

Do. 

(432) Do. 

Do. 


P. L. 


19-00 

19th Decem- 
ber 1921. 

Do. 

Betul 

(433) Mr. E. Bazaj 

Goal . 


P. L. 


840 

XOtU January 
1921. 

Do. 

Do. 

(434) Shaikh Shahab- 
uddin. 

Ferric 

(ocliro) 

oxide 

P. L 


i 635 

1 

2lRb May 

1921. 

Do. 

Do. 

(435) Eai Sahib Chhajju- 
ranu 

Coal . 


P. L. 


1 531 

1 

0th Juno 

1921. 

Do. 

Do. 

(430) Do. 

DO. . 


P. L. 


i 07 

6th June 

1921. 

Do. 

Do. 

(437) Do. 

Do. . 


P. L. 


I 113 

* Do, 

Do. 

Do. 

(438) Mr. H. Bazaj 

Do. . 


M.L. 


1 2,419 

1 

8th Septem- 
ber 1921. 

30 years. 

1 

! 


P. Prospecting license. M. L.^J^Iiingn lease. 
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CENTRAL PROVINCES— 






1 


Date of 1 


District. [ 

Grantee. 

Slinerai. 

Bature of 
grant. 

Area in acres. 

commence- | 
meut. 

Term. 

BetTil 

(439) m. Ti. Baraj 

Coal . 

M. L. 


2,813 

28th July 

1921. 

30 years. 

Do. 

(440) Messrs. Nabihns 
Inayatullah. 

Manganese, Iron 
and Ferric oxide. 

P. L. 


1,059-01 

9th December , 
her 1921. , 

1 year. 

Do. 

(441) Banshidhar Bam- 

Coal . 

P. L. 


798-11 

ISth Novem- 
ber 1921, ; 

1 

Do. 


Hi was. 






Do. 

(442) J agannatli 

Do. 

P. L, 


937-45 

27th October 
1921. j 

Do. 


Bisheshwarlal. 






Bhandara . 

(443) Messrs. Lalhehari 

Manganese . 

M. X. 


30 

23rd May 

1921. 

20 years. 

Narayandaa and Ram- 
chaian Shankerlal. 








Do. 

(444) Seth Sbriram 

Do. 

P. L. 

■ 

3 

29th June 

1021. 

1 year. 

Do . 

(445) Rai Sahib Seth 

Do. 

M. L. 

• 

20-30 

18th Novem- 
ber 1921. 

10 years. 


Gowardhan Dass. 






Do. 

(446) Seth Shriram 

Do. 

M. L. 

’ 

. 27 

20th August 
1921. 

30 years. 

Bila&pui 

(447) Messrs. Chari & Co.; 
Ltd. 

Coal . 

P. L. 


1,630 

18th January 
1921. 

1 year. 

Chanda 

(448) Mr. H. Vemia and 

Galena 

P. X. 


614 

14th April 

1921. 

Do. 


Mimshi Kanhaiyalal. 






Do. 

(449) Bao Sahib D. 

Coal . 

P. X. 


170 

2nd May 

1921. 

Do. 


Lahshminarayan. 





i 

Do. 

(450) Do. 

Do. * • ■ 

P. X. 

. 

93 

20th May 

1921. 

1 Do. 

Do. 

(451) Messrs. Hajibhai 
Lal]i & Co. 

Do, . 

M. X. 


1 081 

22na J uly 

1921. 

30 years. 

Do. . 1 

(452) ^Jcsars. Martin & 

Manganese . 

P. X. 


709 

20th Juiy 

1921. 

1 1 year. 

Do. . 1 

Co. 

(453) Messrs. T, F. 

lion , 

P. X. 


472 

4th August 
1921. 

Do, 

1 

Baraka & Co. 






1 

Do. . 1 

(464) Do. 

Do. . 

P. X. 


i 272 

17th August 
1921. 

Do. 

Do. 

(455) Bao Saliib Mathura 

Coal . 

P. X. 


461 

16th Novem- 

, Do. 

Prasad Motilal d Co. 




1 

ber 1021. 


Do. 

(456) Bao Sahib D. 

Do. . ■ ■ 

P. X. 


i 1,334-81 

18th Novem- 

Do. 

Laxmi Narayan of 





ber 1921. 


T>o. 

* Bamptee. 

(467) Do. 

1 Do. . 

P. X. 


1,868-80 

Do. 

Do. 

Do, 

(458) Do. 

Do. • • • 

P. X. 


006-33 

Do. 

! Do, 

Chhindwora^ 

(459) Indian Mancancse 
, Co. 

Manganese . 

P. X. 


1 79 

! 

7th January 
1021. 

Do. 

Do. • 

(460) Do. 

Do, 

P. X. 


182 

Do, 

Do. 

Do. 

(461) Pandit Kripo- 
ghankcr. 

Coal . 

P. X. 


203 

22nd March 
1920. 

Do. 

Do. . 

j (462) Mr. R. Ba 2 aj 

Do, . 

M. X. 


671 

21st June' 

1921. 

1 30 years. 


P, Prospecting License. M. Jj<.=Mining Lease. 
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CENTRAL PEOVINCBS— con«(i. 


Distpjct. 

Urantee. ' 

! 

Mineral. j 

Eature of 
grant. 

. 1 

5 

Area in acres. 

Date of 
commence- 
meut. 

Term. 

Chbindwara 

(463) Mr. B. V. Buti . 1 

Coal . 

P. L. 


589 

30th 

1921. 

April 

1 year- 

Do. . 

(464) Mr. B. Bazaj . , 

1 

Do. 

1 

P. B. 


495 

25tlb 

1921. 

April 

Do. 

Do. . 

(465) Mr. B. V. Buti . ' 

i 

Do. . . 

P. B. 


74 

30th 

1921. 

April 

Do. 

Do. . 

(466) Soth Lakshinichaiid 
of tieom. 

Do. . . . ' 

P. B. 


229 

15th 

1932. 

June 

Do. 

Do. , 

(467) Do. . 1 

Do. . . 

P. B. 


333 

Slst 

1921. 

Slay 

Do. 

Do. . 

(46S) Mr. A. H. Wasudco 
Bao. 

Do. . 

P. B. 


48 

21st 

1921. 

May 

Do. 

Do. . 

(469) Shaikh Shahah- 
uddin. 

Do. . 

P. B. 


263 

18th 

1921. 

May 

Do. 

Do. . 

(470) Seth Jagannath « 

Do. ... 

P. B. 


133 

19th 

1921. 

April 

Do. 

Do. . 

(471) Bai Sahib Simderlal 

Do. . 

P. B. 


358 

6th May 1922 

Do. 

Do. , 

(472) Seth Gowardhaudas , 

Do. . 

P. B. 


243 

29th 

1921. 

April 

Do. 

Do. , 

(473) Do. 

Do. . 

P. B. 


236 

3rd 

1021. 

June 

Do. 

Do. 

(474) Do. 

Do. . 

P. 1, 


463 

11th 

1031. 

May 

Do. 

Do. . 

(475) Bai Sahib Chhajju- 
ram. 

Manganese . 

r.i. 

i 


235 

2nd 

1921. 

June 

Do. 

Do. . 

(476) Do, 

Do. 

P. B. 


138 

Do. 


Do. 

Do. . 

(477) Seth Xakshmichand 
of Betul. 

Coal . . 

P. B. 

1 

1 

. ! 

573 

9th May 1921 

Do. 

Do. , 

(478) Seth Bakshmichand 
of Sconi. 

' Do. . 

1 P. B. 

) 


255 

ISth 

1921. 

May 

Do. 

Do. . 

(479) Pandit Eripa- 
sbankcr. 

Do. . 

j P. B. 

1 


184 

9th June 1921 

Do. 

Do. . 

(480) Do. 

Do. . 

i p. B. 

j 


48 

38th 

1921. 

May 

Do. 

Do. . 

(481) Bal Sahib Sutderlal 

; Do. . 

‘ P. B. 


213 

6th May 1931 

Do. 

‘ Do. , 

(482) Do. 

Do. . 

i P. B. 


306 

14tb 

1921. 

May 

Do. 

Do.' . 

(483) Seth Lakshmlohaod 
of Betul. 

Do. . 

1 P. B. 

1 


142 

9 th May 1921 

Do. 

Do.^ . 

(484) Bai Sahib Sonderlal 

Do. . 

. P. B. 


84 

14th 

1921. 

May 

Do. 

Do.^ . 

(485) Do. 

Do. . 

[ P. B. 


178 

5th >Iay 1931 

Do. 

Do.! • 

(486) Do, ' . 

1 Do. . 

I P. B. 

1 


15 

Do. 

Do, 


P. L.mProspeciing Liceme, 
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CENTEAL PEOVINCES— cowid 


Disteict. 

• 

Grantee. 

Mineral. 

Mature of 
grant. 

Area in acres. 

Date of 
coinmeuce- 
ment. 

Term. 

Chhindwara 

(4S7) Eai Sahib S Linderlal 

Cool , 

P. L. 

182 

15th June 

1921. 

2 years. 

Do. . 

(488) Eai Sahib HiraM 
V enoa and Munshi 
Kanhaiyolal. 

Do. . 

P. L. 

624 

29th Septem- 
ber 1921. 

1 year. 

Do. 

Sir M. D. Dadahhoy 

Manganese 

P. L. 

103 

2lst July 

1921. 

Do. 

Do. 

(490J Mr, B. V. Buti . 

Coal 

IP. L. 

SS 

7tli Sei^tpin- 
ber 1921. 

Do, 

Do. . 

(491) Do. 

Do . 

P. L. 

195 

Do. 

Do. 

Do. 

(492) Shaikh Shahab- 
uddin. 

Do. . 

P. L. 

359 

ICtli J lily 

1921. 

Do. 

Do. 

(493) Mr. M. V. Kaorcy 

Manganese . 

P. L. 

48 

eth Septem- 
ber 1921. 

Do. 

Do. . 

(494) Seth Jagannath , 

Cool . 

P. L. 

139 

7tli July 

1921. 

Do. 

Do. . 

(495) Do. 

Do. . 

P. L. 

215 

22nil August ' 
1921. 

* Do. 

Do. . 

(496) Do. 

Do. . 

P. L. 

204 

7th July 

1921. 

Do. 

Do. . 

(497) Do. 

Do. . 

P. L. 

244 

10th July 

1921. 

Do. 

Do. . 

(498) Seth Lakshmichand 
of Betul. 

Do. • • . 1 

P. I. 

1,127 

Drd August 
1921. 

1 Do. 

i 

Do. . 

(499) Pandit Kripa> 
shank er. 

Do. . 

P. L, 

105 

8th Septem- 
ber 1921. 

Do. 

Do. . 

(500) Do. 

Do. . 

P. L. 

192 

Do. 

Do. 

Do. . 

(501) Do. 

Do. . 

P. L. 

421 

Do. 

j Do. 

Do. 

(502) Seth Lakslimi- 

chand of Betul. 

Do. . 

P.D. 

58G . 

16th Sep- 

tember 1021. 

1 DO. 

Do. . 

(503) Eai Sahib Sunder- 
lal. 

Do. . . . 

P. D. 

61C 

25tli Jul 5 

1021 

Do. 

Do. 

(504) Seth Gowardhan- 
(las. 

Do. . 

P. L. 

222 

Orel Septem- 
ber 1021. 

1 Do. 

1 

Do. . 

(505) Seth Lakshmi- 

chivud o£ Betul. 

Do- . 

P. D. 

119 

22nd Septem- 
ber 1021. 

1 Do. 

Do. . 

(506) Pandit Kripa- 

shuTLkar. 

Do. . 

P. L. 

3CS 

8 th Septem- 
ber 1921. 

Do. 

Do. . 

(507) Seth Lakshmi- 

chaud o£ Seoul. 

Do. . 

P-L. 

0C' 

25th August 
1921. 

Do, 

Do. 

(508) Do. . 

Do. . 

P.D. 

637 

25tlt August 
1921. 

Do. 

Do, . 

(509) Eai Sahib Minna- 
uial and Naudlal. 

Do. . 

P. D. 

324 

2lRt July 

1921. 

Do. 


h.^Prospedtii^g License, 
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CENTEAL PEOVINCES— cowi(Z. 


District. 

Grantee. 

Mineral. 

ITature of 
grant. 

3 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Chhindwara 

(510) Seth Beharilal 

Coal . 

P.L. 

210 

17 Lh August 
1921. 

1 year. 

Do. 

‘ 

(51D Do. . 

Do. . 

P. L. 

02 

3 7 til Septom- 
hcr 1921 . 

Do. 

Do. 


(512') Messrs. Maharaj 

KLshan & Co. 

Do. . 

P.D. 

204 

Otli Septem- 
bci 1921. 

Do. 

Do. 


(513) Seth BchiiriliU . 

Do. . 

P. D. 

08 

10th Keptem- 
bor 1921. 

Do. 

Do. 


(514) -^Do. . 

Do. . 

P.L. 

19D 

21at S(‘ptcui- 
ber 1921. 

Do. 

Do. 


(535) EJian Sahib Mulla 
Ha.ssanji & Sous. 

Do. . 

P. L. 

104 

24tli Sept em- 
ber 1921. 

Do. 

Do. 


(51C) Seth JSrarainrUis . 

])taagaues 0 . 

P. L. 

C4 

ICtli AiigU'^t 
1921. - 

Do. 

Do. 


(517) Mr. B. V. Buti . 

Coal . 

P. L. 

175-00 

28th Novem- 
ber 1921. 

Do. 

Do. 


(518) Messrs. 11. Verma 
and Munshl Kanhaylal. 

Do. . . • . 

P. L. 

318-31 

3rd Decem- 
ber 1923. 

Do. 

Do. 


(530) Soth Jagannath 
Tunisav. 

Do. . 

P. D. 

115-20 

15th October 
3921. 

Do. 

Do. 


(520) lUi Sahib Sundcr- 
lal. 

Do. . 

P. L. 

407-00 

lOili Novein- 
' her 1921. 

Do. 

Do. 


(521) Messrs. B. P. By- 
ram ji & Co., iNagpur. 

Do. . 

P. L. 

177-53 

' 15th Novem- 
1 bor 1021 . 

Do. 

Do. 


(522) Seth Jagannatli , 

Do. . 

P. L. 

97-70 

27th October 
' 1021 

Do. 

Do. 


(523) Seth GovcrdUandas 

Dd. . 

P. L. 

151-20 

19th October 
1921. 

Do. 

Do. 


(524) Soth Jagannath . 

Do. . 

P. L. 

87-78 

27th October 
: 1921. 

Do, 

Do. 


(525) Pandit Krlpa- 

shankor. 

Do. . 

P.L. 

336-00 

Ist Dcccm- 
bor 1921. 

Do. ' 

Do. 


(520) Hazi Pazal Sons 

Manganese . 

P.L. 

00-78 

19th DtMJom- 
ber 1921, 

1)0, 

Do. 


(527) Do, . 

Do. 

P.L. 

31-22 

Do. 

Do. 

Do. 

Do. 


(528) Soth Mlnamal and 
Nandlal. 

Do. 

P.L. 

677-49 

' i2th October 
' 1923. ^ 

Do. 


(320) Seth Namyandas . 

Do. 

P.L. 

06-00 

. 4th Novem* 
bor 1921. 

-3 

Do. 

Do. 

• 

(530) Messrs. M. D. Bha- 
radwaj. 

Do. h 

P.L. 

249-05 

, 9th Decem- 
ber 1921. 

Do. 

Do. 


(531) M. Hasanji & Sons 

Do. 

P.L. 

180-00 

27th Octo- 
1 ber 1921. 

Do. 

Do. 


(532) T^lessrs. Maharaj 
Kishau & Co. 

Do. 

P.L. 

52-40 

i 25th Novem- 
ber 1921. 

Do. 


P* Tj.im Prospecting Zicense, 
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CENTEAL PROVINCES— cow«d 


District. 

1 

Grrantee. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 1 

comineiice- 
ment. 

Term. 

Chihindwara 

(533) AEessrs. M. L. Bha- 
radwaj & Co. 

Manganese 

■ ! 

P. B. 


£09-88 

18th Octo- 
ber 1921. 

1 year. 

Do. . 

(534) KAan Sahib M. 
Hasanji & Sons. 

BO. 

• 

P. L. 


475-41 

27th October 
1921. 

Do. 

Do. . 

(533) Do. . 

Coal . 

* ‘ 1 

P. I. 


200-94 

Do. 

Do. 

Do. . 

(536) ]VIessrg. Bharad- 

•waj & Co. 

Do. . 

• ' 

P. I. 


160-5 

18th October 
1921. 

Do. 

Do. . 

(537) Do. . 

Do. . 

• ; 

P. L. 


75-41 

28th Novem- 
her 1921 

Do. 

Do. 

(538) Lala Bcharila] 

Do. . 

i 

P. L. 


159-33 

Sth October 
1921, 

Do. 

Do. 

(530) Do. . 

Do. . 

. 1 P. L. 


178-18 

Do. 

Do. 

Do. , 

(540) Seth Girdharjial . 

Do. . 

. 1 P. D. 


147-37 

17tib October 
1921. 

Do. 

Do. . 

(541) Do. . 

Do. . 

• 

P. D. 


105-47 

ICth Novem- 
ber 1921. 

Do. 

Bo. 

(542) Messrs. M. L. Bha- 
radwaj & Co. 

BO.. 

i 

P. L. 


05-82 

23rd Dcccm* 
her 1021. 

Do. 

Do, , 

(543) Laxmichand, Bcial 

Do. . 

* . 1 

PL. 


84-00 

21st Decem- 
ber 1921. 

Do. 

Do. . 

(544) Suth GlrdharUal . 

Do. . 

. . 

P. D. 


187-20 

16th Novem- | 
her 1921. ! 

Do. 

Do. • 

(545) Do. . 

Do. . 


P. L. 


234-50 

28th Novem- 
ber 1921. 

Do- 

Do. , 

1 (54il) Stessrs. Maharaj 

1 Kishan & Co 

1 

Do. . 

■ 

P. L. 


544-13 

IGth Decem- 
ber 1021. 

Do. 

Do. 

I (547) Seth Girdharilal . 

Do. , 

■ • 

P, L. 


200-47 

21st October 
1921. 

Do. 

Do. 

(548) Do. , 

Do. . 

1 

• • 

P. D. 


129-01 

1 ICth Novem- 
ber 1921, 

Do. 

Do, . 

(549) Do. . 

i 

i Do. . 

# • 

P. L. 


220-09 

Stb Novem- 
ber 1921, 

Do. 

Do, . 

(550) Bandit Thakur : 

Piasad, 

Do. . 

* 9 

p.i. 


127-85 

inth Decem- 
ber 1921. 

Do. 

Do. . 

(551) Seth Girdharilal . 

Do. • 

p p 

P. L. 


284-57 

lOUi Novem- 
ber 1921. 

1 Do. 

Do. . 

(552) Both Bheolal, 

1VI.L.C. 

Do. . 


P-D. 


005-35 

1 12th Dccem- 
1 bor 1021. 

1 Do. 

Do., 

Itav 1 

(553) Messrs. Bharad- 
waj and others. 

' Do. . 


P. L. 


95-00 

23rd Dccem- 
, bor 1921. 

1 Do. 

1 

Do. . 

(554) Seth Sheolal, 

M.L.C. 

Do. , 


P. L. 


106-08 

1 Bo. 

1 Do. 

1 

Do. . 

(555) Messrs. Bharad- 
wai Co. 

1 Do. . 

i 

• 

P.L. 


02-63 

1 

1 

Do. 


V, L. m^Prospeeiing License. 
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CENTRAL PROVINCES— 


District. 1 

1 

Grantee. ’ 

1 

Mineral. 

Nature of 
grant. 

• 

A.rea in acres. 

Bate of 
coinmenee- 
ment. 

Term. 

Chhindvara 

(556) Seth Sheolal . j 

Coal . 

P 

. L. 

158-74 

23rcl Decem- 
ber 1921. 

1 year. 

Do. . 

(557) A. H. W.asudeo 
lUo. 

Do. . 

M. L. 

25-64 

29th Novem- 
ber 1921. 

30 years. 

Jubt)nlpore 

(558) MossLa. Grandage 
Moir & Co. 

Bauxite , . 

P 

.L. . 1 

1 

252 

Bth** April 

1921. 

1 year. 

Do. 

(659) Do. . 

Bo. 

P.I.. . 

27 

Bo. 

Bo. 

Bo. 

(SCO) 3Ir. George For- 
rester. 

Bo. 

I 

». L. 

210 

6th Jnly 

1921. 

Bo. 

Nagpur 

(6G1) Oosai Eamkrishna- 
piiri. 

Manganese . 

P.L. 

2C 

16th March 
1921. 

Bo. 

Bo. 

(562) mr Aalain Khan . 

Do. 

P. L. .1 

1 

79 

7tli Januarj" 
1921. 

Do. 

Do. 

(503) Do. . 

Do. 

' M. L. 

lOS 

Srd Januarj' 
1921. 

10 yoarsi 

Bo. « 

(564) Bo. . 

Do. 

1 P. L. 

1 

20S 

8th February 
1021. 

1 year. 

1>0. 

(365) Central India 

Mining Co., Ltd. 

Do. 

i M. L. 

1 

1 

0 

nth Jan- 

uary 1021. 

Will 6X‘- 
pire with 
the min- 
ing lease, 
dated the 
7th Feb- 
ruary 

1906, to 
which it 
is supple- 
1 mentary. 

Bo. 

(506) Indian Manganese 
Co. 

! Do. 


P.L. 

42J; 

2nfl March 
1921. 

1 year. 

Bo. 

(307) Bo. . 

Do. 


P.L. 

135 

2nd March 
1921. 

i Bo. 

i 

Bo. 

(008) Mr. C. S, Harria . 

Bo. 


P.L. 

ISl 

lOtb June 

1021. 

Do.1 

i 

Bo. 

(669) Mir Aslam Khan . 

Bo. 

. jp.x,. . 

01 

1st Juno 1921 

1 

, 1 Bo. 

Bo. 

(670) Gosaln Kamkrlshnn 
puri. 

Bo. 

J 

P. L. 

709 

IStli May 

1921. 

' j x»o, ' 

Bo. « , 

(571) Do. . 

Bo. 

• i 

U. 1. 

6 

2nd May 1921 SOTyears. 

Bo. 

(572) Do. . 

Do. 


M. L. 

4 

Do. 

Bo.l 

Bo. » 

(573) Do. . 

Bo. 


P. L. 

62 

13tU June 1 year. 

1 1021 

Do. 

, (574) Mr. M. V. Kaorey 

Bo. 

■ 

P. L. 

Cl 

1 27th June ' Bo. 

1 1021. 

Bo. 

. (575) Bo. . 

. I Do. 

1 


P.L, 

73 

27tU June ! Bo. 

1921. 

Bo, 

(570) Bao Sahib B. Do. 

Laksbmi Naryan. | 

• 

P.1,. . 

£0 

25th May Bo. 

1021. 


P. L,"»Prospectin9 Iricense* M. Mining Xtcase, 
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^ 1 

, 

Nature of' 
grant. 


Date of 


DrsiRiCT. 

< Jiantee. 

1 

:\lineral . j 

1 

Area in acres. 

commence- 

ment. 

Term. 

1 

UagptiT . j 

(577) Messrs. Goredutta 
Ganeshlal and M. 

Manganese 

P.L. 

99 

19th May 

1921. 

1 year. 

1 

D’ Costa. 



1 



1 

Do. 

(57S) UrrT Laxman 

Do. . • 

M. L. 

14 

ICth August 
1921. 

30 years. 

Damodhar Lcle. 





Do. 

(679) Messrs. Lalbehaii 

Do. . • 

M. L. 

20 

26th August 
1921. 

5 years. 

l^arayandaa and 
diaran Shanberlal. 







Do. 

(680) Seth Mahanand- 

Do. . . ! 

P.L. 

85 1 

17th Septem- 
fcer 1921. 

1 year. 


rain Sheonarayan. 

i 


1 


1,0. . 

(581) The Central India 

Do. • • j 

P.L. 

89 ' 

8lBt August 
1921. 

Do. 


Mining Co. 

1 




Do.' . 

(582) Rai Sahih Ram- j 

Do. 

P.L. 

106-94 

5th Novem- 
ber 1921. 

Do. 


krlshna Puri' Gosai of 






Naspur. 



1 


Do. 

Do. 

; (683) Do. . 

Do. . • 

P.L. 

103-73 1 

Do. 

Do. 

1 (684) Do. . 

Do, • * 

P.L. 

31'78 

Do. 

1 

1 Do. 

Do. 

1 (685) lit. Daltoishna 

Do. ■ ■ 

P.L. 

43-17 

Do. 

Do. 

Malayan Soparkar of 

I Balaghat. 


1 


1 



Do. 

1 

1 (680) Seth Mahanand- 

Do. 

IP.I. . 

28-65 

I 22nd Decem- 
ber 1921. 

Do. 


i ram Sheonarayan of 
Kamptee. 


1 

1 


Do. 

1 

Do. 

' (587) Mr. Ganpat Rao 

Wolfram and 

|P.L. . 

185-03 

1 23rd Novem- 
ber 1921.*, 


i Laxman ot Magpur. 

Galena. 





Do. 

1 (588) Mir Asian! Khan 

Manganese . 

' P. 1. 

0-16 

1 8th Decem- 
ber 1921. 

Do. 


ol Nagpur. 




Do. 

Do. 

! (589) Mir Aslam Khan . 

Do. . 

; p. L. 

30-66 

1 Do. 

Do. 

1 (590) :Mr. Shamji Nara- 

Do. 

' P. L, 

19-76 

> 22nd Decem- 
1 her 1921. 

1 

Do. 

1 yanji of Kamptee. 



i 


Do. 

1 

(501) Nagpur Manganese 

Do. 

1 M. L. 

1 01-01 

1 ist Decem- 
I her 1921. 

1 

10 years. 

Narsin^piir 

i Mining S^mdioato. 





(592) Ikli. C. S. Harris . 

Copper 

P. L. 

212 

! 18th April 

1X921. 

1 year. 


COORG. 


Coorg 

(693) Mr. Albert Henry 
Gaston, Madras. 

Mica , 

TO prospect 
for and 

mine Mica. 

412-90 i 

gist August 
1920. 




Of 31a^ 
Decemberj 
1921. ' 






‘L,r>st'Prosp&sting Ziceme, M. L,^ Mining Zease, 
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MADEAS. 



1 



' f 

- 



District. 

Grantee. j 

Mineral. , 

R'ature of 
crant. 

Area in acres. 

Date of 
commence- 

Term. 


i 





ment. 


Anantapur . 

i 

(594) A. Ghosh . | 

Barytes , . 1 

P. L. 


12-30 

18th Octol>er 

1 year. 


1 

1 




1020. 

Do. . 

(595)B. P. Scsha Deddi , 

Do. . . 1 

P.L. 


1 

13-50 I 1st -S^ebruary 

Do. 



1 




1921. 


Do. 

(590) Monston, Ai?pnt, 
Anantapur Gtold Fields. 

Gold . . ' 

1 

P. L. 


2.933-58 

22nd Feb- 

ruary 1921. 

Do. 

Do. . 

(597) B. P. Sesha Keddi 

Asbestos . . ! P. L.^ 


7-83 

2lst Juno 

Do. 







1921. 

Do. 

(598) Do. . 

Barytes . T.r* j 

P. L. 


42-77 

Do. 

Do. 

Do, 

(599) Do. . 

Steatite . . I 

P. L. 


27-96 

30 th July 

Do. 



1 




1921. 


Cuddapah . 

(600) Messrs. Lakshmi- 
rattan & Co. 

All minerals 

P. L. 


64-00 

7th July 1021 

Do. 

Ountur 

(601) Messrs. Gillanders, 
Arbuthnot & Go.* Cal- 
cutta. 

Diamonds . 

P, L. 


42-70 

Sth January 
1921. 

Do. 

Do. 

(002) The Travancorc 
Mining and Trading 
Co. 

Galena 

P.L. 


640 

16th April 
1921. 

Do. 

Eistaa 

(603) Messrs. Best & Co. 

Coal . 

P. L. 


242-04 

24th June 

Do. 







3921. 

Do. 

(604) The Hyderabad 
Deccan Co., Ltd. 

1 Do. . 

P. L. 


3577-00 

27th July 

1921. 

Do. 

Kurnool 

(G05) B. P. Seshn Tleddi 

Barytes . 

P.L. 


4-20 

2nd May 1021 

Do. 

Do. 

(COG) Do. . 

1 Steatite 

P. L. 


69-04 

Do. 

Do. 

Do. 

(607) Do. . 

[ Barytes 

P. L. 


6-56 

Do. 

Do. 

Do. 

(COS) Do.- . 

1 Do. . . 

P.L. 


3-03 

' Do. 

Do. 

Do. 

(609) Do. . 

I Do. 

P. L. 


10-76 

1 Do. 

Do. 

Do. 

(010) A. Ghosh . 

1 Do. . . 

M. L. 


! 56-45 

' 3rd May 1021 

30 years. 

Do. 

(611) Do. . 

j Do. 

M. L. 


j 0C‘07 

1 Bo. . 

Do. 

Do. 

(612) Do. . 

1 Do. 

M.L. 


40-60 

12th Juno 

Do. 



1 



i 

, 1021. 

Do. 

, (613) B. P. Sosha Reddi 

1 Do. . • 

P. L. 


! 0-80 

23rd Angust 

1 year* 



i 



1 

1 1023. 

Do. 

(614) Do. . 

i Do. . • 

M.L, 


1 42-15 

15th August 

30 years. 






1 

j 1021. 

ITellorc 

(015) M. Varadia Roddi. 

1 Mica . 

P. L. 


! 27-00 

f 14th March 

1 year. 



1 




' 1921. 

D . 

( 616 ) N, Raghavulu 
l^ayakar, 

1 Do. . 

1 

' M. L. 

1 

• 

57-00 

I7lh Jan- 
uary 1021. 

30 years. 

Dk> 

(017) S. Veakatasuhha 
Keddi. 

j Do. . 

' P. L. 


16-04 

I 28th Fob- 

1 year. 


' 




1 ruary 1921. 


Liccme. 'HL* Leaae, 
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Disteict, 

1 

! Grantee. 

1 

1 

Mineral 

Kature of 
\ grant. 

Area in acres. 

Date of 
eoramence- 
ment. 

Term, 

Nellore , 

1 (618) K. Venkatasub- 
1 bayya. 

Mira , 

. 1 M.L. 

! 


1-63 

7th January 
1921. 

30 years. 

Do. 

(619) Mohcrji Con'asji . 

Do. . 

. ; P. L. 


7 81 

18th Jan- 

uary 1921. 

1 year. 

Do. 

(620) S. Hamalini^a 

Heddi. 

Do. , 

. ! P. L. . 


15-73 

14th March 
1921. 

Do. 

Do. 

(621) G. Gopalakriah- 

nayya. 

Do. 

. P.L. 


1S6-S6 

8th Pebruary 
1921. 

Do. 

Do. 

(622) V. Eami Deddi . 

Do. . 

. j P. L. 


10-05 

2nd Pebruary 
1921. 

Do. 

Do. 

(623) V. Venkata- 

knmara Krishna Yechen- 
dra, Bahadur. 

Do. . 

. M. L, 

1 


98-68 

6th May 1D21 

a 

Do. 

(624) Sankara Mining 

Syndicate. 

Do. . 

. M. B. 


71-39 

Extension of 
area Leld 
under pre- 
vions lease. 

4tli October 
1020. 

Do. 

Do. 

(626) B. K. Suhhara- 
ghava Ayyar. 

Do. . 

. i M. L. 


301-00 

3rd April 

1921. 

Do. 

Lo. « 

(026) B. Sundaraml 

Beddi. 

Do. • 

. i P. L. , 


3-07 

2eth May 

1021. 

1 year. 

Do. 

1 (627) K. Eamasubha 

1 Reddu 

Bo. . 

. ' P.L. 


20-20 

1 

Ist March i 

1921. 

Do. 

Do, 

(628) T. C. Dandayu- 
tham Pillai, 

Do, . 

. P. L. 


8-82 

I3tli June 

1921, 

Do. 

Do. 

(629) Do, . 

Do. . 

. P.L. 


10-00 

2ist June 

1921. 

Do. 

Do. 

(030) Messrs. CUristien 
& Co. 

Do. . 

. M. L. 


7-73 

11th June 

1921. 

80 years. 

Do- 

(631) T. Subbarami 

Eeddi. 

Do. . 

. 1 M. L, 


30-09 

2.31(1 June 

1921. 

Do, 

Do. 

(632) K. Penchelu 1 

Eeddi. 

Bo. . 

, P. L. 


10-51 

2nd April 

1921. 

1 year. 

Do. 

(633) G. Y. Subba Eeddi , 

Do, . 

. ' P.L, 


J50-30 

16tii May 

1921. 

Do. 

Do. 

(034) I. Kama Subba ' 
Eeddi. 

Do. t, m 

. P.L. 


3-75 

17tli August 
1021. 

Do. 

Do. 

(636) K. Panchelu Eeddi | 

Do. . . 

, P.L. 


4-U 

Do. ' 

Do. 

The Kilgtel. 
District. 

(636) A. H. Gaston 

Do. . 

. P.L. 

• 

60-57 

I4th June ! 

1921. 1 

Do. 

TUmevelly , 

(037) Sri Krishna Doss ; 
of Bikaner. i 

i 

t 

Garnet 

. P.L. 

• 

10-40 

21st Septem- ^ 
her 1921. | 

1 

1 

trp to the 
end of 
December 
1921, 


P. L.^P'tospect'inff Lic€9ise. 11. J.caie. 
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District. 

Grantee. 

Mineral. 

nature of 
grant. 

Area in acres. 

Date of 
commencc- 
'ment. 

Term. 

Banna 

(638) The Indo-Bunna 
Petroleum Co., Ltd,, 
Rangoon. 

Kerosine oil 

P. L. 

18,880 

acres in the 
Bannu and 
Dera Tsmail 
Khan Districts. 

6th Pebruary 
1921. 


Do. 

(639) The Rangoon Oil 
Co., Ltd. ,Bangoon. 

Do. . 

P.L. 

19,200 

between Pezu 
and Bain 

^ses in the 
Bannu and 
D. I. Khan 
Districts. 

5th November 
1920. 

1 year. 

Hazara 

(640) K. S. Seth Chuhar 
Lai & Sons, Bankers, 
Abhottahad. 

Minerals 

P. L. 

29*7 

17th Septem- 
ber 1921. 

Do. 

Do. 

(641) Messrs. Lane 

Brown and Hewlett, 
Civil Engineer, 

Lucknow. 1 

1 

Do. 

[ 

1 

P.L. 

0,909 

16th Decem- 
ber 1921. 

, 

Do. 


PUNJAB. 


Attodk 

(642) Sir Ylthaldas D. 
Thaokersey, Kt., of 
Bombay. 

Mineral oil 

• 

P. L. 


2,560 

21st March 
1021. 

1 year. 

Do. . 

(643) Lt,-CoL- Prank 

Johnsom of the firm of 
Prank Johnson & Co., 
Ltd., Calcutta. 

Do. . 

* 

P. lu 


800 

10th Feb- 

ruary 1021. 

Do. 

Do. 

(644) The Attock Oil 
Co., Ltd. 

Oil . 

• 

P. L. 


4,480 

15th Septom- 
her 1921. 

Do. 

3>o. 

(045) Whitehall Petro- 
leum Corporation, Ltd. 

Mineral oil 


P. L. 


24,480 

22nd Decem- 
ber 1921. 

Do. 

Do. 

(c^^Attock on Co., 

Do, . 

• 

M. L. 


1,278 

23rd Decem- 
ber 1021. 

80 years. 

Gujrat 

(647) Whitehall Petro- 
leum Corporation, Ltd, 

Do, . 

• 

P. L. 


70,451-2 

16th Decem- 
ber 1021. 

1 year, 

Jbelum' . 

(648) Pandit Qian Chand 
of Baudot. 

Coal . 

* 

P. L. 


5 

26th August 
1921. 

Do. 

Do. 

(64^ Messrs. Madan Lai 
Manohar Lai. 

All minerals other 
than oil. 

P.L. 


564 

17th Septem- 
ber 1021. 

Do. 

HAwaipindi 

(660) Rangoon Oil Co., 
Ltd. 

Mineral oil 

• 

P. L. 


2,880 

Oth Novem- 
ber 1921. 

Do. 

ShiUipTiT . 

(651) The Indo-Burma 
Petroleum Co„ Ltd., 
of Rangoon. 

Petroleum . 

■ 

P. L. 

_J 

16,000 

4kh January 
1921. 

Do. 

1 

1 
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SUMMAEY. 


Provinob. 

Exploring 

licenses. 

Prospecting 

Licenses. 

Mining 

Leases. 

Total of each 
Province. 

Assam 


8 

... 

8 

BaJncbiatan 

4 

2 

5 

11 

Bengal ....... 




1 

Bihar and Onsaa . • , • . 

... 

20 

17 

37 

Bombay 


2 


2 

Bnrma 

... 

265 

14 

270 

Central ProTinces . • . . . 


217 

37 

254 

Coorg 

... 

1 

... 

1 

Madras 

... 

33 

11 

44 

North-West Pront?ler Province 

... 

4 

... 

4 

Ptmjab 

... 

9 

1 

10 

ITnited Piovlnoes . . , . , 

... 

... 


... 

Total of each kind and grand total lor 1921 . 

4 

663 

84 

061 

Totai rOE 1920 


572 

80 

C62 
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CLASSIFICATION OF LICENSES AND LEASES. 


Table 41. — Prospecting Licenses granted in Assam during 1921. 



1921. 

Disteict. 

No. 

Area in 
acres. 

Mineral. 


Prospecting Licenses. 


Cachai ..... 

4 

1'0,582-i 

Mineral oil. 

Garo Hills .... 

1 

49,280 

Coal. 

Khasi and Jaintia Hills . 

1 

7,504*8 

]\Iinerals other than 
mineral oil. 

Sylhet 

2 

7,699*2 

Mineral oil. 

1 

Total . j 

8 


■ 


Table 42. — Exploring Incenses, Prospecting Licenses and Mining 
Leases granted in Baluchistan during 1921. 



1921 

Disteict. 

No. 

Area in 
acres. 

Mineral. 


Exploring Licenses. 

Kalat 3 Bolon Pass, Mineral oil. 

whole of 
Las Bela 
State and 
whole of 
L. a 1 a t 
State. 

Sibi ..... 1 Whole of Do 

Sibi Dis- 
trict ex- 
cept Mari 
and Bugti 
I countries. 


Total 


4 
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Table 42. — Explming Licenses ^ Prospecting Licenses and Mining 
Leases grafted in Baluchistan during 1921 — contd. 



1921. 

Eisteiot, 

No. 

Area in 
acres. 

Mineral. 


Prospecting Licenses 


Kalat 

1 

3,200 

Mineral oil. 

Sibi 

1 

40,600-4 

Do. 

Total 

2 

... 



Mining Leases. 


Quetta-Pishin 

1 

10 

Chromite. 

Zliob 

a 

40 

Do. 

Do 

1 

20 

Asbestos. 

Total 

5 

... 



Table 43. — Prospecting License granted in Bengal during 1921. 


Disteiot 

1921. 

No. 

Area in 
acres. 

Mineral. 

Chittagong .... 

1 

4,000 

Mineral oil. 
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Table 44. — Prospecting Licenses and Mining Leases granted in Bihar 
and Orissa during 1921. 


Disteict. 

1921. 

No. 

Area in 
acres. 

Mineral. 

Pr( 

Hazaribagh .... 
Sambalpur .... 
Do. .... 

Do 

Singhbhuin .... 

Do 

Do 

Do 

Total 

ispecting 

4 

4 

1 

1 

2 

5 

2 

1 

20 

Licenses. 

582'S 

7,808*99 

80*98 

86*91 

1,170*8 

6,460-4 

3,670*31 

72 

]\lica. 

Coal, 

Mica. 

Iron oxide. 

Chromite. 

Iron-ore. 

All minerals. 

Manganese. 

... 

Gaya 

Hazaribagh .... 
Sambalpur .... 
Santal Parganas 

Singhbhum .... 

Total 

Mining L 

1 

2 

2 

11 

1 

eases. 

486*0 

rm 

745-76 

20*27 

2,624 

Mica. 

Do. 

Do. 

Coal. 

Iron* ore and manganese. 

17 

... 

Table 45, — Prospecting Licenses granted in Bombay during 1921. 

Dibtbict. 

1921. 

No. 

Area in 
acres. 

• 

Mineral. 

Belgauiu .... 

Savantyadi State . 

Total 

1 

1 

499*65 

620 

Manganese. 

Bauxite. 

1 

2 

... 
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Table 46. — Prospecting Licenses and Mining Leases granted in Burma 

during 1921 > 

1921. 


DiSTBIOT. 


No. 


Area in 
acres. 


JVIinoral. 


Prospecting Licenses. 


Akvab 

2 

6,720 

Mineral oil. 

Amlierst .... 

3 

4,800 

AJl minerals. 

Do 

1 

22,822-4 

Oil shale. 

Do 

17 

21,14l)-88 

All minerals except oil. 

Heuzada .... 

2 

1,408-8 

Do. 

Do. .... 

1 

2,500 

All minerals including oil. 

Do. .... 

1 

7,558-4 

Coal. 

Do. .... 

2 

2,804-1 

Mineral oil. 

Katha . , . . , 

10 

44,000-0 

All minerals except oil. 

Kyaukpya .... 

1 

2,105-6 

Mineral oil. 

Kyaukso .... 

1 

2,050 

All minerals except oil. 

Lower Chhindwin . 

10 

53,520*0 

Mineral oil 

Do 

2 

25,020 

All minerals including 
mineral oil. 

JVIairwo ... 

1 

300 

Cold. 

Do 

18 

46.825-2 

Mineral oil. 

Mandalay .... 

1 

(UO 

Iron -ore. 

Do 

2 

5,700 

xVll minerals except oil. 

Mergui 

21 

24,050-72 

Do. 

Do 

2 

3,380-12 

C^oal. 

Do 

7 

4,301-78 

Tin and allied minerals, 

Do 

7 

7,051-52 

Tin^ wolfram and allied 
niiiiorals. 

Do 

0 

8,432-88 

Tin and wolfram. 

Do 

5 ' 

5,201-48 

Tin. 

Do 

1 

040 

Cassiterite and gold. 

Minbu 

10 

40,731-70 

Mineral oil. 

Do 

3 

0,870-0 

Coal . 

Myingyan .... 

7 

16,097-42 

Minoral oil. 

Myitkyina .... 

1 

4,800 

All minerals except oil. 

Northern Shan Stales 

2 

0,400 

Do. 

Do. 

1 

3,200 

Coal, copper and galena. 

Dakokku , . , . 

19 

49,162-80 

Mineral oil. 

Prorae 

4 

898-08 

Do. 

Shwebo .... 

3 

10,240 

All minerals except oil. 

Do 

fj- 1 

25,186 

Mineral oil. 

Southern Shan States 

4 

3,280 

All minerals except oil. 

Do, 

1 

100 

Antimony. 

Do. 

1 

40 

Lead, 

Sagaing 

1 

1,675-08 

Copper, silver and lead. 

Do 

1 

2-50 

All minerals except ozL 
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Table 46 . — Prospecting Licenses and, Mining Leases granted in Burma 

during 1921. 



1921. 

Distbiot. 





No. 

Area in 

IMineral. 



acres. 







Prospecting Licenses— con<5. 


Tavoy . . . - . 

42 

28,527 

All minerals except oil. 

Do 

2 

2,586 

Coal. 

Do 

1 

4 

Tin. 

Thaton ..... 

6 

6,828-8 

Ail minerals except oil. 

Thayetmyo .... 

5 

26,380 

Mineral oil. 

Do 

1 

960 

Coal. 

Toungoo .... 

1 

148-48 

All minerals. 

Dppor Chindwin 

7 

34,214-4 

Mineral oil. 

Do, ... 

3 

14,105-6 

Coal. 

Do. ... 

1 

1,824 

Mineral oil and coal. 

Do, ... 

1 

2,400 

Gold. 

Do. ... 

1 

1,660 

All minerals except oil. 

Do. ... 

2 

1,888 

Gold and associated 




minerals. 

Do ... 

1 

8,736 

All minerals including 




mineral oil. 

Yamoihin 

3 

6,689-6 

All minerals except od 

Total 

205 

... 



Mining Leases. 


Magwe 

1 

1,920 

Mineral oil. 

Mergui .... 

1 

110-4 

Tin and woUram. 

Do 

2 

1,677-37 

All minerals except oil 

Minbn 

1 

471-72 

Mineral oil. 

Pakokku .... 

2 

806-4 

Mineral oil. 

Tavoy 

7 

6,649-76 

All minerals except oiL 

Total 

14 

... 
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Table 47. — Prospecting Licenses and Mining Leases granted in the 
Central Provinces during 1921. 



1921. 

Distbict. 

No. 

Area in 
acres. 

Minerals. 


Prospecting Licenses. 


Balaghat . • « . 

20 

6,449 

, Bauxite, 

Do 

51 

6,316 

Manganese. 

Do 

1 

533 

Copper. 

Betul 

6 

3,110 

Coal. 

Do 

1 

635 

Ferric oxide (ochre). 

Do. : 

1 

1,059 

Manganese, iron and ferric 
oxide. 

Bhandara .... 

1 

3 

Manganese. 

Bilaspur .... 

1 

1,630 

Coal. 

Chanda .... 

1 

014 

Galena. 

Do 

G 

4,921 

Coal. 

Do. .... 

1 

709 

Manganese. 

Do. .... 

2 i 

i 744 

Iron. 

Ohhindwara .... 

U \ 

2,101 

Manganese. 

Do, .... 

83 

' 20,046 

Cool. 

Jubbulporo , . . > . 

3 1 

495 

Bauxite. 

Nagpur .... 

23 

2,783 

Manganese, 

Do. .... 

1 

185 

Wolfram and galena. 

Narsinghpur .... 

Total . . 

1 

217 

212 

Copper. 


Mining Leases. 


Balaghat .... 

22 

520 

Manganese. 

Betul . , , 

2 

3,232 

Coal, 

Bhandara .... 

3 

86 

Manganese. 

Chanda .... 

1 

981 

Galena. 

Ohhindwara . • . . 

2 

596 

Coal. 

Nagpur , , , . 

7 

219 

IMangancso. 

Total 

37 
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Table 48. — Prospecting Licenses granted in Goorg during 1921. 





1921.* 


Disteict. 


No. 

• Mineral. 

acres. 



Prospecting License. 

Coorg . 

. 

■ 

1 

412-90 ' Mica. 


Table 49. — Prospecting Licenses and Mining Leases granted in Madras 

during 1921. 


1021. 


Disteiot. 

No. 

Area in 
acres 

Mineral. 

Prospecting Licenses. 


Anantapur .... 

3 

68*57 

Barytes. 

Do 

1 

2.933*58 

Gold. 

Do 

1 

7*32 

Asbestos. 

Do 

1 

27*06 

Steatite. 

Cuddapah .... 

1 

64 

All minerals. 

Ountur 

1 

42*70 

Diamonds. 

Do. 

1 

G40 

Galena. 

Kistna 

2 

3,820*54 

Coal, 

KtLTMOOl .... 

5 

31*34 

Barytes. 

Do 

1 

69*04 

Steatite 

Nellore ..... 

U 

436*78 

Mica. 

The Nilgiri District 

1 

56*57 

Do. 

Tinnevelly .... 

1 

10*40 

Garnet. 

Total 

1 

23 

... 



Mining Leases. 

KTirnool . . . r ^ f 21i'17 ( Barytes. 

Nellore .7 5G7-52 Mica. 


Total 


11 
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Table 50. — Pros^^ecting Licenses granted' in North-West Frontier Province 

during 1921. 


District. 

1921, 

No. 

Area in 
acres. 

^Mineral, 

Pr( 

Bannu 

Hazara ..... 

Total 

ispectiflg Licenses. 

2 ( .3S080 ( 

2 1 10,028 

1 1 

Korosine oil. 

Minerals. 

4 

... 

Table 51. — Prospecting Licenses md Mining Leases granted in the 

Punjab during 1921. 

District. 

1921. 

No. 

Area in 
acres. 

Mineral. 

Pri 

Attock 

Gujrat 

Jlielum 

Do 

Eawalpindi .... 
Shalipur .... 

Total 

ospecting 

, 4 

; 1 

! 1 

1 

1 

Licenses, 

32,320 

70,451 

5 

504 

2,880 

10,000 

Mineral oil. 

Do, 

Coal. 

All mmeralK other than 
oil. 

litiiieral oil. 

Petroleum. 

9 

... 

Attook 

Mining Lease. 

I 1 1 1,278 1 Mineral oil. 
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The Iron-ores of Singhbhum and Orissa. By H. 
Cecil Jones, A.R.S.M., A.R.C.S., F.G.S., Officiating 
SitperinUndmt, Qeological Suro&y of India. (With 
Plate 6.) 

The most important iron-ore area in India is situated 
some 150 to 200 miles to tlie west of 

Introduction. Calcutta in the province of Bihar and 

Orissa and contains extremely large and rich deposits of 
iron-ore. These occur in the Kolhan Government Estate in 
the Singhbhum district, and in the Feudatory States of 
Keonjhar, Bonai, and Mayuxbhan]. Good iron-ore is reported 
to occur also in the Feudatory State of Pal Lahara, and in 
the Zemindary of Sukinda, but these two latter areas I have 
not had the opportunity of examining. This note deals 
mainly with the Singhbhum district, and the Feudatory 
States of Xeonjhar and Bonai. The deposits in these areas 
are remarkable for the enormous quantities of extremely rich 
ore they contain, and will undoubtedly prove to be amongst 
the largest and richest in the world. 

In this note I propose to describe only briefly the geology 
of the area, and the insrestigation has .not gone far enough 
at present, to enable me to put forward a theory of 
the origin of the ore ; but everything points to the ore 
bodies,' being replacement deposits. 

The Bengal Iron Co., Ltd., first started operations in 
this area in 1910, but during the last three years much 
prospecting work has been carried out by other Companies, 
and the Tata Iron and Steel Co., Ltd., the Indian Iron 
and Steel Co., Ltd., Messrs. Bird & Co., and Messrs. 
Villiers, Ltd., have all been granted or have applied for 
mining leases in the area. 

Ball Geol, Surv, Ind*, Vol, XVIII) gives a general 

account of the distribution of iron-ores in 
History^^^an^^^previous districts of Manbhum and Singhbhum, 

but the localities mentioned by him are 
to the north of the areas examined by me. 
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Maclareii examined tlie anriferonsi occurrences of CTiota 
Xagpur, and in liis account (Rec, Geol, Surv. Ind,, 
Vol. XXXI J lie describes the geology of the area, but does 
not mention the iron-ore. 

Fermor in his account of the manganese-ore deposits of 
India [Mem. Geol. Surv. Ind., Vol. XXXVII) refers to the 

iron-ores of Singhbhuni, but deals mainly with the area near 
Chaibassa. 

In the Quinquennial Review of the Mineral Production 

of India for 1909-1913 (Rec. Gccl. Surv. Ind., Vol. XLVI, 

p. 105) it is stated that ‘ Recently, magnetite and hematite 
have been obtained from the Manbhum and Singhbhum 
districts.^ In this review it is also stated that ' the Bengal 
Iron and Steel Company, Limited/'^ have now given up the 
use of ores obtained from the neighbourhood of Barukar and 

Raiiiganj and are now obtaining their ores exclusively from 
the Kolhan Estate, Singhbhum.’ 

In the Quinquennial Review of the Mineral Production of 
India, for 1914-1918 (jRcc. Geol. Surv. Ind., Vol. LII, 
p. 112) it is stated that the main deposits worked by the 

Bengal Iron and Steel Co., Ltd., ' are known as Pansira 

Hill and Buda Born Hill situated about 12 miles and 8 miles 
respectively south-east of Mauharpur station, Bengal -Xagpur 
Railway. The total quantity of ore in sight in these two 

deposits m estimated at not less than 10 million tons. The 
ore is a high grade hematite with an average analysis of — 

Por ot'Jit. 


Iron ... 04-0 

Silica .. 2-10 

Lime -15 

Alumina . 1-25 

Magnesia -1$ 

Manganeso oxide -05 

Sulphur -002 

Phosphoius -05 


A 2' 6'^ railway line has been constructed by the Bengal 
Iron Company, Limited, from Manliarpur to Pansira with 

* Now known as tlio Bengal Iron Co., Ltd, 
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a brancli throiigli tlie Ankua Valley to Buda. An aerial 
ropeway with a capacity of 50 tons hourly transports the ore 
from the top of Pansira Hill to the light railway at the 
foot. The use of this ore xnake&J the quality of the Com- 
pany's pig iron equal to that of the best known imported 
brands.' 

The iron-ores of Mayurbhanj State, from which the Tata 
Iron and Steel Co., Ltd., draw their supplies, were first 
noticed by P. N. Bose {JRec, Geol. Surv. Ind., Vol. XXXI, 
p. 168), and have been examined and described more recently 
by Messrs. C. P. Perin and C. M- Weld {Iron Age, Vol. 
LXXXVIII; Econ. GeoL, Vol. X). 


For mai^ping the iron-ore deposits, and in the estimation 


Maps available. 


of quantities, the Forest Survey maps of 
Singhbhum on the scale of four inches to the 


mile proved extremely good. For the Keonjhar and Bonai 
States, however, the best maps available are the Bihar and 
Orissa sheets on the scale of one inch to two miles for a 


small portion of the northern parts of the States. For the 
remainder of the area in these States, the best maps are the 
old Bengal Survey sheets on a scale of one inch to the mile, 


made about fifty years ago. Thefito maps are not contoured 


and are very inaccurate. 


Owing to these unsatisfactory maps, to the hilly country 
covered with thick forest in which the iron-ore occurs, and 
to the uncertainty of the depth to which a repilacement 
deposit extends below the surface, the estimates have neces- 
sarily been framed on very conservative lines. 


The area consists of a mas’s of hills and ridges largely 
covered with reserved and protected 
opograp y. forests of sal trees. The small valleys 

between the hills are usually covered with soil, which has 
been cultivated. The hills rise about 1,000 to 1,500 feet 
above the valleys. The iron-ore, and the hematite-quartzites 
with which it is often associated, being the hardest and most 
weather-resisting rocks in the area, are mainly responsible 
for the topography of the country; and thes^e rocks almost 
always form the »tops of the hills. In Keonjhar State, the 
valleys are more open, but soil usually covers the rocks of 
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the low gTound, so that with the exception of the hematite- 
quartzites, good exposures are seldom seen. 

The general drainage of the area isJ towards the north- 
east, — the principal rivers being the Karo, the Koina, and 
the Baitarani. 

Owing to its hilly character and the small extent ot the 
plains, the area . is sparsely inhabited, and the scarcity of 
roads makes travel and communication extremely difficult. 

The rocks of the area are shown by Maclaren in his 
account of ^ The Auriferous Occurronces 

Geology, Chota Nagpur, Bengal,’ as Dharwars 

{Rec. Geol. Surv. Ind,, Vol. XXXI). 

Perm or in ‘ The Manganese Ore Deposits of India ’ 
{Mem. Geol. Surv. Ind., Vol. XXXVII, footnote p. 619), in 
referring to the area south of Chaibassa, says ^ The but 
slightly metamorphosed character of these sandstones and grits 
and their gently rolling disposition would be more consistent 
with a Kadapah than a Dharwar age for them; but I think 
that in this case we have to deal with some Dharwar sedi- 
ments that have esicaped being much folded and have there- 
fore been but slightly metamorphosed/ This is a point 
which early attracted my attention, — ^the metamorphism being 
very much less than one expects to find in Dharwar rocks, 
and I was not surprised at finding undoubted proof near 
Jagannathpur, south of Chaibassa, that the Iron Ore Series 
rests unconformably on the upturned Dharwar schists and 
quartzites. 

Permor in his Presidential Address to the Geological 
Section of the 6th Indian Science Congress^ gives the follow- 
ing general classification of the Archaean rocks of Chota 
Nagpur : — 

(1) Oldest gneisses and granites — ^not yet certainly identi- 

fied. 

(2) Dharwar sediments and contemporaneous lavas, 

(3) Oldest gneisses re-melted — now post-Dharwar and prob- 

ably forming a considerable portion of the ' funda- 
mental gneiss/ 


^Proc. Asiatic Soc.^ Bmgal, Vol, XV, p, olxxvii. 
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(4) Po&rfc-Dliarwar intrusives — 

(a) Peridotites and otlier ultra-ba«ic rocks. 

(b) Granites and pegmatites. 

(c) Epidiorites (altered dolerites and gabbros). 

Tbe Iron Ore Series, wLicli bas' now been found to be 
of later age tbaii the Dbarwars (,c/. p. 206), evidently lies 
between Eermor's groups 3 and 4; for tbougb tbis series is 
certainly later than tbe Dbarwars yet in places tbe lower 
beds of tbe series bave been penetrated and absorbed by 
the granite. 

Tbe Dbarwars are certainly tbe oldest rocks recognised 
in tbe area, and after tbeir uplift ,and denudation, tbe rocks 
of tbe Iron Ore Series were laid down on them uncon- 
formably. A mass of granite was then intruded into tbe 
whole, but it seems to bave raised and folded tbe Iron Ore 
Series rather than penetrated them to any large extent. 
Tbis was followed by a period of basic intrusions, which 
took the form of dykes in the granite area, and to a less 
extent in tbe Iron Ore Series. There are also large quan- 
tities of interbanded basic igneous rock in tbe Iron Ore 
Series, some of which appears to be contemporaneous and 
some later than tbe Series. Some ash beds bave been found 
in tbe interbanded igneous rock. These intrusions of igneous 
material were accompanied or followed shortly by folding 
and faulting of the Iron Ore Series on a very extensive 
scale. That • there was more than one period of basic intru- 
sion is proved by tbe presence of fragments of tbe basic 
rock in some of tbe fault breccias, with a similar basic 
rock acting as a cementing material to tbe same breccia* 

Some intrusions of ultra-basic rocks also occur, but these 
have not been thoroughly examined. 

Tbe Dharwar rocks consist mainly of quartzites with 
hornblende-, quartz- and mica-schists. The strike and dip is 
variable. 

The Iron Ore Series commences with a basal sandy con- 
glomerate, ranging, in thickneete up to about 60 feet, and in 
places very coarse-grained; it consists of angular and rounded 
pebbles of red jasper and white quartz cemented together 
by purple sandy material. This conglomerate is overlain by 
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about 40 feet of purple aud pale greyish liinestt)iie, which 
contains a considerable amount of fine-grained chloritic mate- 
rial along the bedding planes. This in its turn is overlain 
by a great thickness of shales, which are often very ferru- 
ginous and penetrated by thin veins of quartz. Above these 
shales come banded hematite-quartzites comprised of bands 
up to about an inch in thickness of hematite, chert and 
jasper in varying proportions. In places the hematite-quart- 
zites are seen to pass along the strike into good ore. Above 
the hematite-quartzites is' another thick group of shales, 
which is also often very ferruginous. Both groups of shales 

contain small lenticular beds of sandstone. The hematite 

occurs as a replacement product in the banded hematite- 
quartzite, and to a much less' extent in the shales above 
and be;law the quartzite. 

The rocks of the Iron Ore Series near the granite south 
of Chaibassa have a general north-north-east to south-south- 
west strike, and are gently folded. Towards the west the 
dips become greater, and the rocks have been very much 
folded and faulted. This faulting is well seen near Lipunga, 
and a strike fault apparently runs along the whole length 

of the east side of the main iron-ore range. The rocks to 
the west of the fault have a very steep dip in a westerly 
direction. In the north part of the range the banded hema- 
tite-quartzites and the hematite have a general north-north- 
east to south-south-west strike, and dip at about 70® to the 

west-north-west; but towards the so^uth the strike becomes 
nearly north and soutli with a similar dip to the west. 

Practically the whole of the ore is hematite and as far 

as I know no quantity of magnetite occurs 
Minerabgy^and^ nature bodies. Small octahedral crys- 

tals occur in the ore occasionally, but they 
appear to be mainly martite (L. 684) as the rock has no 

appreciable effect on the magnetic needle. Small octahedral 
crystals some of which are magnetite and some of which 

appear to be martite occur also in the banded hematite- 

quartzite. The hematite is rather variable in character and 
the varieties may be grouped as follows; — 

(1) Massive hematite. 

(2) Laminated hematite. 



Paet 2.] Cecil Jones ; Iron-ores of Singhbhum and Orissa. 20^ 

(3) Micaceous liematite. 

(4J Lateritic liematite. 

(5) Hematite breccia. 

(1) The massiye ores, which are practically pure hematire, 
have a steel grey colour, aucl are usually extremely fine- 

grained and compact. This ore has a specific gravity of 
about 5’U and specimens have yielded on assay 70 per cent, 
of iron, whilst samples of exposures of the massive ore yield 
over 06 per cent, of iron. These massive ores occupy about 8 
cubic feet per ton, but usually pass into tbe laminated variety. 

(2j The laminated variety is variable in character, varying 
from a solid reddish type (L. 567) through a solid lami- 
nated variety (L. 627) to a less solid laminated variety 

(L. 622) which is often incline'd to a shaly character, and is 
often extremely porous (L. (324, L. 585). This shaly character 
is usually due to laminae of the massive grey variety inter- 
banded with laminae of less compact ore, often of a reddish 
colour and usually very porous. The specific gravity varies 
considerably, depending on the proportion of the massive ore 
and the amount of porosity. Owing to their porous nature 
these ores often become hydrated, and tend to become laterit- 
ised. This type varies in density from about 10 to 12 cubic 

feet to the ton, ranging up to 15 cubic feet, when very 
porous. As would be ' expected from their nature, the iron 
content varies considerably, but is usually well over 60 per 

cent, and in some of the denser types it approaches very 
closely to that of the massive varieties, 

(3) The micaceous variety is usually so fine-grained and 

unconsolidated that it falls into powder at a touch. This 
type is looked ozi witli disfavour, as the material tends 

either to get blown out of, or to choke, the blast furnace. 
As it contaiuvS well over 60 per cent, of iron, it is much 

too valuable a product to waste, aud could be used if it 

were either sintered or made into briquettes. 

(4) Tlie lateritic variety occurs in large quantity through- 
out the area, as a surface alteration product, sometimes of 
the irou-ore itself, ot other times ji the ferruginous shales, 
and at still other times of the hematite-breccia. The quan- 
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tity of iron in these types varies considerably and ranges np 
to about 60 per cent, 

(5) The hematite-breccia (L, 628) consists of the debris 
material which accumulates on the slopes of hills, in old 
river valleys, and on plains between the hills, and it becomes 
cemented together by lateritic or hematitic material. A hema- 
tite-breccia (L. 576) caused by faulting has also been noted. 
In some cases, such as in Pachri Burn and in Thakurani 
Burn, there are big accumulations of this material, and 
as the fragments often consist of very solid hematite, these 
will give large supplies of good ore. 

On page 204, an average analysis of the ore at Pansira 

Burn is given. This agrees fairly well 
Quality of the ore. . -u ^ i ^ j. 

with a number oi analyses given to me 

by the Tata Iron and Steel Co., Ltd., of samples collected 

from the deposits prospected by them : — 


— 


! 

1 Sasangda. 

i 

1 

1 

1 

Jarida avoa j 
18 Bamples, | 

. 1 

r 

K at am all 

10 aarapleij. 

Pachri Burn. 

Iron . 

. 

. 1 W-3 

C3-7-t 

03-33 

03-04 

Sul|)har 

• 

. 1 0-015 

O'OlO 

0-030 

0-024 

Pho‘;phoiUK 


. 1 o*05y 

1 


o-oss 

0-072 

Ills. iios. . 


• 


2-1-t 

2-40 

Man<j.aneMc . 


1 

■1 - 

0-104 

traco 

traco 

ritanimn . 

■ 

. i 

! 

traco 

1 



In the Sasangda deposit the phosphorus varies consider- 
ably, ranging up to a maximum of O'lOS per cent. 

In the above samples from the Jarida Burn area the 
])]ioHphoruR varied considerably, namely, from 0*038 up to 
0-152 per cent. Two of the above samples from the Eatamati 
area were tested for titanium, and gave 0*25 and 0‘20 per 
cent, titanium respectively. Pour specimens from Pacliri 
Burn tested ft)T titanium, only gave traces. 
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The main points of these analyses are the high iron 
content, the low percentage of sulphur anc> titanium, and 
the variability of the phosphorus content, IManganese in 
any quantity seems to occur only in the lateritic variety 
of the ore. 

The average of samples taken by me from the deposits 

at Sasangda, Jarida, Pansira, Gua, etc, and assayed in 
tJie Geological Survey Laboratory, gave about 64 per cent, 
of iron. Samples of the better parts of the deposits often 
j‘un up to 68 or 69 per cent, of iron. 

Tiie estimates have been made almost solely from surface 

observations. In all cases the figures refer 
ore-bodies containing not less than 60 
per cent, of iron, and must be looked on 
.{s au ol)Solute minimum. In the case of certain hematite 
debris (so-called ^ float ore areas, it is probable that the 

debris covers solid ore, but prospecting pits are necessary to 

]ucive tliis. In these debris deposits, an average thickness of 
five feet has been taken and from 30 to 50 cubic feet of 
ground to the ton of ore. With the more massive ore the 

exactitude of the estimates depends largely on a correct 
apjiroclaiioji of its porosity. For the solid ore, in no case 

has less than 10 cubic feet to the ton been taken, although 

ihcorotically 7 cubic feet of solid hematite goes to the ton, 
and ihere seems little doubt that ore from parts of some 

the ore bodies, such as Pachri Burn, Joda, Sasangda, 
eic., will prul)al>ly eorrespoud in density very nearly to the 
thcoreiiciil figure. With the porous shaly ores 12 to 15 cubic 
feet has boon taken to the ton. 

With a replacement ore-body it is impossible to say what 
hnp])ens below the surface, but it is difficult to suppose ihat 
a big deposit suf*h as the main iron-ore range, where the 
rcK'ks dip ai about to the. west, and where replacement 

has been almosf continuous for a length of thirty miles, and 
across a scries of beds va.rying from say 400 to 1,000 feet 
in thickness, will die out in a short distance from the sur- 

^ Fermor tlihuanli-i Uiis luiinnr,ms laimiomor hb applied to similar occurrenoos of 
inani^anone-oro and iisfs ibe term ridrUal oni or Jinn. (hoj. /iitl. 

XXXVn. p. 5113. 
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taee. I have no cloul)l ilierefore, that replacement will be 
found in partif to have taken place to a depth of many 
huiidreda of feet; but boring or other prospecting work is of 
course necessary to prove Uiis. The slopes of the hills are 
usually covered, and it is oidy occasionally from observations 
of difiereiices of height between the ore at the tops of hills, 
and the same bed of ore in streams cutting or running away 
from these hills, that one gets any idea as to the depth to 
which replacement has taken place. In no case however, has 
ore been taken as extending to more than 150 feet below the 
surface although from differences of height:, a depth of ore of 
as much as 700 feet has been deduced. 

Very little real prospecting work has been done by the 
various conij)injies that have taken nj» or a])plied for a7‘eas, 
but from the small amount done, it seems possible that the 
solid ore may give place to the unconsolidated mica(‘eous 
variety at de])tlis of al)oiii 100 feet below the surface. 

As will be seen the figures ado])ted for the estimates are 
all well on the conservative side, and I have little doubt 
that when the deposits have been opened up and proyed by 
borings, etc., the time figures will be found to be more tluni 
double my estimates. 

Ihe major part of the iron-ore seems to be fairly evenly 


Distribution and 

quantity of ore. 

the ])resent for 


divided between the Singhbhum Districtr 
the Keonjhar State and the Bonai State. 
The miniinuni quantities ePitiinated up to 
ore of not lesvS than 60 per cent, of iron 


are — 


tyinglilUnur dintrict 

Koonjhor Slate ..... 
Bonai State ..... 
Doubtful, Bonai State or Koonjliar State 
Mayur)>Uanj State , . 


Tons, 

1 , 074 , 000,000 

800 , 000,000 

050 . 000 . 000 

280 . 000 . 000 
16 , 000,000 (?) 


Total 


2,8:^2,000,000 


I have not made an e.stimate of the quantities of ore 
in the Mayurhlianj State, and am unoble to express any 
opinion on the correctness of the amount of 16,000,000 tons 
reported to occur there. 
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The iron-ore usually occurs at or near the tops of hills 
or ranges of hills, but near Jamda in the south of the 
Singhbhuni Distiict, and in parts of the •Keonjhar State 
it is often found at very low levels, and in some cases ac- 
tually i]i the plains themselves. The most important of these 
ranges of hills is the one that starts near Eompilai in the 
Bonai State, and continuevS to the north-north-east to a point 
about three miles south-west of Qua, a distance of about 
thirty miles. Eunning more or less parallel to this range, 
and possibly faulted from it, are other smaller ranges which 
contain good iron-ore. The main range rises some 1,500 feet 
above the plain, and iron-ore averaging over 60 per cent, 
of iron occurs for practically the whole length of the thirty 
miles. A. few small breahvS occur, where the rock has not 
been replaced, or where folding has occurred, but these are 
negligible compared with the total length. The rocks form- 
ing this range dip at about 70^ in a north-west to west 
direction, so that the width of the outcrop of the iron-ore 
which varies up to 1,000 feet, gives practically the thickness 
of the ore bodies. 


Owing to the hilly nature of the country, it will prove 
• rather diffi(*ult to get the ore away. The 
Transport of the ore. i\j^q Bengal-Nagpur Railway, 

which runs in a more or less east and west direction, lie^ 
some twenty to forty miles north of the main deposits, and 
is separated from them by hilly country. 


In the western part of the Kolhan, the Bengal Iron Co., 
Ltd., have a light railway running along the Koina river 
valley from Manharpur to their deposits at Pansira, with 
a branch running to their Ankua deposits. It seems doubt- 
ful if there is any other possible route into the western 
part of the iron-ore area on which extensive tunnelling would 
not be necessary. 


In order to tap the deposits on the east side of. the 
area, the Bengal-Nagpur Railway are constructing a line 
from Anida on the main line, through Chaibassa running 
down on the east of the hilly country, to the south of 
Singhbhuni, This line lies to the east of the hilly country 
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and from it brandies will be constructed to the various de- 
posits in Singbbbum, and also to parts of Keonjbar State. 

As far as I* know, no definite scbeme lias yet been pro- 

posed for extracting ore from Bonai State. 

Tbe Bengal Iron Co., Ltd., transport tbeir ore from the 

working places by means of gravity inclines and trams to 

central storage bins, from which it is taken by an aerial 

ropeway at Pansira, and by a self-acting incline at Ankua, 
io the foot of the hills. 


EXPLANATION OF PLATE. 

Plate fi, — ^Thc Iron. ore Ama ot Sinjuhbh'im and Oriswa. Scale 1'' — 4 milo''. 
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Geological Results of the Mount Everest Recon- 
naissance Expedition. By A. M. Heron, D.Sc., 
F.G.S.3 Officiating Superintendent, Geological Survey 
of Indian (With Plates 7 to 13.) 

L— THE ARUN BASIN, TIBET. 

Introduction. 

Tlie area geologically examined consists of over 8,000 
square miles, included within a rectangle some 120 miles 
from east to west and 70 miles from north to south. This 
corresponds with the Tibetan portion of the drainnge area 
of the Arun river, a complicated system of valleys the streams 
of which unite to form the Arun before it breaks through 
the main Himalayan range in the impressive gorge below 
Hharta. The headwaters of the Rongshar Chu and the 
Bhutia Kosi (Po Chu) above Nyenam were also examined. 

The southern watershed is the line of great snowy peaks 
runniug from the Khungphu or Kangba pass south-eastwards 
through Everest and Makalu to the Arun, and, to the east 
of the Arun, is the continuation of the range which divides 
Sikkim from Tibet, a range which lies considerably to the 
north of the great Kanghhenjanga group of peaks. The 
northern watershed may be the extension of what has been 
termed the Ladak or IsTorthern range of the Central Himalaya; 
but here this is hardly a definite range, but rather a broad 
belt of high and much dissected country, with a few peaks 
of over 20,000 feet, distributed without linear arrangement. 
To the north of this watershed short tributaries drain to the 
Brahmaputra (Tsangpo) . 

I am greatly mdebted to the promoters of the Expedition 
for the privilege of accompanying it and in particular to 
Colonel 0. Howard Bury, D.S.O., the leader, for much 
assistance and practical interest in my work. 


* Road before the Indian Science Congress, Madras. 1st. Eeb.. 1922. 
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My work is virtually a contiiiuation, to the westward, 
of Sir Henry Hayden's pioneer investigations during the 
Tibet Expedition of 1903-04^; with the exception of Sir 
Henry Hayden no geologist had visited this part of Tibet. 

My mapping was done on a scale of 4 miles to the inch 
on skeleton maps furnished by the topographical surveyors as 
their plane-tabling proceeded. My very cordial thanks are 
due to Major H. T. Morshead, R.E., D.S.O., in charge of 
the Survey of India detachment, for many such facilities 
given and for valuable information, accompanied by speci- 
mens, from localities which I could not visit. Over a consi- 
derable portion of the area however my work had to pinceed 
in advance of the surveys, geological boundaries in such 
cases having to be drown on the maps subsecpiently from 
ineinory, supplemented by sketch itiaps and notes. The general 
conditions of the Expedition wore indeed unfavourable to 
detailed work, in conse(iuen(‘e of which I endeavoured to 
traverse as lai^ge an area of Tibet ns possible and to lay 
down on the map with fair accuracy the boundaries of 
the different formations whore they were accossiblo. A con- 
siderable amount of interpolation was however necessary and 
my work must be considered as a reconnaissance and nothing 
more. 

If I had had the good fortune to accompany the se(‘ond 
Expedition I had hoped to examine more carefully 11m 
crystalline area in the iieighbourhood of Mount Everest, 
with the assistance of Major Wln^eler's map, constructed 
from photographic surveys on a scah^ of 1 inch to 1 mile, 
and to cast some light on the many problems eonnecied with 
the granites and gneisses and their relationshi])s with the 
metamorphosed sedimentarios. The quarter-inch map was on 
too small a scale and wms availahle too late to ho of use in 
the mapping of the crystalline eomplex. 

Geologically tlio area is divided into two : 

(a) Tibetan and sedimentaiy to the north. 

(h) Himalayan and crystalline to the south. This dis- 
tinction is clearly displayed in the topography 

1 Tho Geology of the ProvincoH of Tsan^ anrl 0 in C(*ntral Tibet. OeoL Surv. 

ind„ XXXVI, pp. 122-:201, (1907). 
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resulting from the underlying geological structure, 
for to the north we have the sj^mewhat tame, 
rounded and lumpy mountain ranges of Tibet, with 
their broad and flat-bottomed valleys, contrasting 
with the higher, steeper ani more rugged Hima- 
layas on the south. 

Economically the Expedition met with nothing of inter- 
est. On moraines stones showing the green staining of copper 
compounds were now and again seen, but beyond that I saw 
no signs of mineralisation, A few clear fragments of pink 
tourmaline and garnet wei'e picked up by the coolies, but 
none were sufficiently free from flaws to be worth cutting. 
I panned the gravels in several places for gold but without 
getting a colour. 


Physical Features. 

The two main branches of the AruiL river, the Phung 
Chu (or Men Chu as it is called in its 
River systems. portion) and the Taru Chu (Ko 

Chu) flow from the west and the east respectively, in a 
general east and west direction, uniting near the village of 
Lashar and then flowing* southwestwards and southwards 
through the main Himalayan range. The Taru Chu rises in 
the hills to the north of Kampa Dzong and meanders 

through the broad plain which here lies at the northern 

foot of the snowy range, until at Sar it meets a high spur 
of crystalline rocks projecting northwards. This deflects it 
in a great sweep to the north-east and it finally cuts through 
the toe of this spxtr in the Eongme gorge, instead of flow- 
ing round its end. The Men Chu rises on the northern 
slopes of Gosainthan, above the Pekhtl Tang, a great plain 
which contains a basin of enclosed drainage, the I^ekhii 

Tso. On leaving the plain it finds its way for some distance 
along a valley excavated in a synclihe of Cretaceous limestones 
and then cuts northwards in a fine goi*ge through interven- 
ing Jurassic shales to another parallel limestone syncline; some 
sixteen miles along this valley it is deflected back again to 
the original syncline by a N-S ridge-barrier of pegmatite 
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■veins and liarcl shales. Along this syncline it then flows as 
the Phimg Chu for between fifty and sixty miles to near its 
junction with the Yarn. 

Two of its more important northern tributaries^ the Shi 
Chu and the Lo Chu, also have their courses largely deter- 
mined by the pi'esenee of the softer bands of Cretaceous 
limestones. 

Parallel to the Phung Chu and joining the Arun twenty 
miles below the confluence at Lashar, is the Dzalcar Chu. 
which, with its tributaries the Ding Chu and the I^eo Chu, 
drains the mountainous distinct of Pharuk. In these tribu- 
taries also the synclinal origin of the valleys is distinct. 
The main drainage lines are therefore parallel to and depen- 
dent on the folding to which the region has been subjected; 
the general strike direction of the folds is W. N. W. — 
E. S. E\ 

Approximately at right angles to the longitudinal drainage 
system are a number of transverse tributaries. Those from 
the northern slopes of the Great Himalaya are turbulent 
glacial torrents with straightcr courses and greater discharge 
than those from the Ladak range. Cf the latter the more 
important occupy valleys intervening between tracts of high 
land which owe their prominence to their being composed 
of harcle-ned and partly metamorphosed shales with clusters 
of intrusive granite veims. 

Except for glacial tarns held up by moraine dams the 
Lakes region is devoid of lakes; at either 

end however are basins of* enclosed drain- 
age, that of tbe Tso Mo Tro T?ung to the oast and to the 
west that containing the Pekhti Tso, the TCharru Oelien Tso 
and the Khomen Tso, All these are very shallow and vary 
greatly in extent according to the season of the year. In 
the broader valleys are extensive swamps and tracts t(U)i- 
poraiily flooded during the rains, and the so-called lakes are 
in fact little more. 

There is little doubt that the Arun has cut back through 
Great Himalaya range and has enp- 
anges raitiage ^-Q^ed n river which possil)ly flowed east 

from the vicinity of Gosainthan more or 
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less along the present courses o£ the Men Chu and the 
riiung Chu and then through the Jikkyop gap and over 
the plain to the south of Eampa Dzong : *fcnis river may 
even, as Hayden^ suggests, hare flowed northward to join 

ihe Tsangpo, perhaps on the line of the Nyang Chu, the 
river which passes Gyantse and Shigatse. The Dzakar Chu, 

now also captured by the Arun, j)robablT joined the above 

conjociural river flowing northeastwards on a course approxi- 
mately from the Ktiyok La above Lungme, along the present 
vjilley of l.ho Arun between Kharkung and Lashar. 

The Arun has two gorges. The lower, in which the river 
falls 4,000 feet in the 18 miles measured in a straight line 
hoi ween Klinrta and Eyiniatang, is fairly straight, with 
Willis rising 0,000 feet and more in uninterrupted slopes so 

stoop as to prevent human passage, but allowing bushes and 
trees precarious roothold. The npper gorge is an extraordi- 
nary one and so far I am unable to give an explanation of 
iis origin. Whore it enters the gorge the river is flowing 
through a fairly open valley with immense terraces of bould- 
ei's and gravel, in the direction of the Etiyok La, a low 

pass over comparatively soft schists. Abruptly the river turns 
ujioii itscdf and then plunges at a right angle into the heart 
of a high motintain (To Ei) of hard gneiss, in a gloomy 
catiyon with almost vertical walls. Through this gorge the 
river flows south for three miles, then swings again and 
flows west for four miles, finally emerging from the gorge 
oTi iho other side of the Kuyok La, into an open valley 

which has exactly the same line and character as the original 
valley. Tims it cuts along two sides of a triangle in hard 
gn(M*ss, in preference to following the hj^potenuse in soft 

scliists. The Eongme gorge on the Taru Chu (Ko Chu of 

t]u‘ map) is somewhat similar, as the stream now cuts 
through ihe end of a northward trending spur of gneiss and 
adjacent hard phyllites. It seems probable from the confi- 
guration of the country that the Taru once flowed through 
the Jikkyop gap four miles to the north, the present course 
of the Chiblung Chn, and that it was subsequently caiflured 
by a tributary from the east. 


1 Loc. citf p. 120. 
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I was able this year to devote only on occasional day or 
two to the vicinity of glaciers^ bxit I am 
Glaciers. * to add iny testimony to that of 

Hooker^ Blanford, Hayden, Gar-wood and others, concerning 
the former much greater extension of glaciation. The i)resont 
glaciers are but puny representatives of their former might, 
as shown by the lixige moraines which encumber all the 
northern valleys. Tw'o at least of the main glaciers of 
ilakalu flowing to the Karma valley, show evidences of 
lecent advance. 


The Himalayan Zone. 

llie Himalayan and crystalline zone is esseuiially com- 
posed of a foliated and banded biotite-giieiss, usually garneti- 
ierous, intimately injected with dykes and sills of all sizes 
of a schorl-muscovito-granite or pegmatite. The latter is often 
present to such an extent that it is tlie predominant rock. 
Forming an intermediate zone between ilie gneiss and the 
Tibetan sedimentaries is a band of metamorplnc rocks, re- 
garded a>s altered representatives oi the latter; these are also 
penetrated by intrusions of the schorl-gi^unite in groat profu- 
sion. The metamorphic rocks a,p])ear to 
gneiss, which is probably iutrusivo in ihmn 
which I was unable to invesiigale, 
arise are to what extent the gneiss 
metamorphosed sodiinenlarios, and to 
injection-gneiss ioimed by the intrusion and 
granite veins along .the foliation of mic'a-scliists 
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constituents, it varies so 
prop(U'tiou, in .structure, and in 
is difficult to believe that the wdiole of the 
origin. Much of it is undoubtedly derived from 
as for example the porphyritit*- augen-gneiss type 
less common variety femnd in large amount near 
in w’hich thin and rather sparse. foUae of ])iotite 
with abundant felspar form lonticles hvisted and (‘otilorted in 
every direction. In the Kharta and Dzakar valleys this re- 
sembles a type c-ommon aroxind Darjeeling, in wdncli alternate 
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clurk and lig‘ht bands, biotitic and felspathic respectivel/ 
form a rock which f]‘om a little distance has the appear- 
ance of a bedded sedimentary series. As is the case near 

Darjeeling’, the idanes of foliation or handing have usually 
low dips, and this variety is notably garnetiferous. Low down 
in some of the valleys towards the ITepal frontier, as for 
instance below Nyenain and Tasam and also probably near 
Kyiniatang’, large bodies of mica-schist are found, analogous 
to the scdiisi occurring in the bottom of the Tista valley 
near Darjeeling and in other localities said to be found 

undei’lying the gneiss of Sikkim.^ 

The latter have been mapped by Bose as the Baling 

series; it is however uncertain whether the schist near the 

IS'epul frontier belongs to an altered sedimentary series or 

is a variety of the gneiss. 

The sfdiorl-granite varies in texture from a fine homo- 

Schofl a ite geneous granite to a coarse porphp'itic 

* pegmatite, sometimes with graphic inter- 
growths of quartz and felspar. It ns the latest in age of 
ilie igneous rocks and occurs practically everywhere in the 
cvystaUiues examined, penetrating both gneiss and meta- 
morphics in veins and sills of all sizes. The habit of the 
sills is specially characteristic, namely concordance with the 
foliation o£ the rocks Into which they are intruded. 

Intiaision has taken place to such an extent that schorl- 
granite is often seen to be the predominating rock, and also 

its toughness and lack of joints and foliation cause it to 
resist weathering and abrasion in screes, moraines and streams, 
so that it nearly always is the main constituent of detrital 
accumulations. In addition to the essential minerals quartz, 
])lugiorlase, Idack tourmaline (schorl) and muscovite, the 
granite has as accessory minerals garnet, yellow and pink 
tourmaline, and beryl. 

The metamorphics comprise a considerable variety of rocks, 
all of which, except ceii:ain massive 
Metamorphic rocks. quartzites, are distinctly banded or foliated 


1 Garwood, in Freshfipld’s ‘ Round Kanp;chonjunga ’, p. 275 ; Mallet, Mew,. Grol 
Surv. Ind., Vol. XI, p. 41 (1874) ; BoPe, Bee. Qeol Surv. Ivd., Vol, XXTV, pp. 40, 221 
(1801). 
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in layers ^ of differing mineral composition, the directions of 
which are determined by the original stratification. They 
range from quartzites and micaceous quartzites to mica- 
schists and tourmaline-mica-schists, repi'esenting the arenace- 
ous and argillaceous sedimentaries, with crystalline marbles 
and banded actinolite-, diopside-, and epidote-schists repre- 
senting the calcareous rocks. Graphitic schists have also been 
noted, hut are rare. 

Considering how dislocated are the metamorphics due to 
intrusion of vein-granite, the (‘omparatively low angles at 
which their planes of foliation lie as a rule, strike one in 
I he field as surprising, esjjef-ially in comparison with the 
intense crumpling which the same rocks have undergone in 
the Tibetan Zone. As one ascends any of the headwaters of 
the Dzakar Chu towards the Everest group, one leaves ihe 

twisted and crumpled Jurassic shales and passes downwards 
in the section, as the general dip is northwards, though 

actually rising in elevation, to the gently rolling limestones 
inuleiiying them, which flatten out ns they })ecome more 

altered and the snowy range is neared. In the Rongbuk 
valley for instance, above the Chobu monastery, are lime- 
stones much fissured mul veined with crystallim^ calcite, 
underlain by n thick sill of S(*horl-grunite niid pervaded by 
innumerable smaller sills and streaks, Rome sixty foot of 
the luneslune immediately above the main sill has been 
converted into amphihole-sidiist and below the sill is a band 
of mica-schists streaked and knotted with granite in lif-par-Ht 
injection to such an extent, that the imxluet Ic's ii very 
.strong resomhlance 1o the banded variety nf the bi<dite- 
giieiss. In tlie gorge of Iho Dzakar fdiu lieiiveen Kal and 
Tsa is exposed a great ihickne.ss of flaggy linie.siones with 
clayey partings. At the ba.se ol' ilie section there are great 

iua.sses of schorl-granite with amphibolc- and epidote-schists; 
upwards the former becomes more definitely sill-like, inter- 
bedded with schists and finely crystalline and mottled lime- 
stone. The limestones remain crystalline for u eonsiderahle 
di.stanco above the horizon of the topmost sill and then pass 
upwards into hlack limestones, non-crystalline and caleite- 
veined, and are finally succeeded by JurassTC shales and 
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(|iiartzites. lai tlie valleys above Bapbu aud Chodzong altera- 
lion takes place independently of granite intrusions, calcite- 
\'emed, knotted and brecciated limestones passing downwards 
into pyroxene-, actinolite- and epidote-schists. In tbe above- 
described sections tbe change from sedimentary to metamor- 
pliic rock is veiy clearly seen, taking place gradually in 

inagnificeut cliff-faces with no break nor discordance in the 
stratification ; from a short distance away it is indeed often 
impossible to say whether one is looking at limestone or 

oalc-schist. 

Speaking generally it may be said that the valleys to the 
north-west and north of Everest, i.e., valleys above about 

15,000 feet, are excavated in metamorphic rocks, whereas 
those to the north-east and east, for the most part below 
11 bout 15,000 feet, are in gneiss. It was impossible, in the 
time af my disposal and with a small scale skeleton map, 
to attempt to lay down a boundary between metamorphics and 
gneiss, but it would appear possible that the metamorphicws 
term a sheet dipping gently northwards and underlain by the 
gneiss. The gneiss is probably intrusive in the metamorphics, 
jiulging from evidences of its age elsewhere in the Hima- 
layas, and it may bo possible to ascertain this definitely on 

f ur til e V investigation . 

The grou]> of high peaks between the Nangba La and the 
Ptougbuk glacier, and the north-western side of Everest itself 
up to tbe summit are composed of metamorphics, with, of 
course, much schorl-granite, to the resistant power of which, 
:uul not to the easily eroded metamorphics, is due to the 
eminence of these peaks. When I visited the Kharta and 
Karma valleys on the east of Everest before the end of the 
monsoon, the mountain was too much covered with fresh 
snow to show any geological structure. The base of Makalu 
iu tbe Karma valley is gneiss, but Col. Howard Bury states 
that its upper portion is pale granite. 

In the neighbourhood of Dak in the Arun valley, numer- 
ous fragments of amphibolites, both foliated 

Amphibolites. granitoid, were observed, but the 

parent mass was not found. The nature of these amphibo- 



224 


Records oj the Geological Survey oj India, [VoL. LIV 

lites is therefore uncertain^ hut they are probably altered 
igneous locks of intermediate or basic composition. 


Tibetan Zone. 

The Tibetan Zone consists in the main of a great thick- 
ness of intensely folded Jurassic shales, the folds in general 
striking east and west. Pinched up in these folds in several 
very elongated and narrow synclines, are Rniestones belong- 
ing to the Xampa System of Hayden, of Cretaceous and 

Eocene age. These synclines are closely compressed and 

overfulded, their axial planes dijrping to ilie north, slmwing 
that the compressive force wliich produced them acted from 
that direction. 

Along the southern border of the Tibetan Zone, below 
the base of the Jurassic shales, is a great thickness of 
flaggy limestones, in which the fossils have been destroyed 
and the rocks themselves converted in part into crystalline 
limestones and calc-schistvs. The age of these cannot be deter- 
mined with certainty, but their character and position in 
the sequence indicate that they are possibly Trias or Permian, 

Prom a palaeontologist's standpoint the country which I 
covered was very disappointing, but I am, nevertheless, much 
indebted to my colleague, Mr. Gr. Tip])er, for identifying 
for me the small collection of fossils which I made. The 
Jurassic shales are almost unfossiliferous and yielded only 

a few aminonites, belemnites, and criuoid stems of little 
interest. The thick limevSton.es bordering the crvvstalline K(»nc 

show, near their top, abundant vsigiivs of organisms in the 
form of curved layervS of crystalline cnlcite which in all 
probability are the remains of large laniellibranchs r-r 
brachiopods; but in several days vsearch in favourable loca- 
lities T failed to discover a vsingle specimen showing anyihiiig 
more definite. 

The Eocene and Cretaceous limestones, the zones of which 
have been worked out in great detail by vSir Henry Hayden 
in the magnificent and less disturbed sections of the Ktimpa 
ridge, here occur in much compressed synclines, in which 
fossils have been destroyed or damaged by the shearing 
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wliieli tliey have undergone and in which it is almost im- 
possible to work out the zones owing to faulting and inter- 
ruption by stretches of alluviuin. It is only in the Tsipri 
ridge that a satisfactory and detailed study of the Eocene 
and Cretaceous rocks can be made; but for this I was 
uiiiil)le to spare the time, for when I passed it I had been 
separated from tlie Expedition by floods and had exhausted 
all my money and almost all my food. It is, ’ however, 
unlikely that I could have added anything of value to Six* 
Henry Hayden’s description of these rocks. 

The Eanipii System is developed in two main synclines, 
the northern . of which may be called the 
The Katnpa System, Tsipri syncline from the picturesque and 

sacred ridge on it, and the southern the Phung Chu syncline," 
from the chief river of this area, which has excavated its 
valley along it ; there are besides a number of smaller 
Rynclines. 

li is in the northern syncline only that the Eocene beds 

above the ^ ferruginous sandstone ’ -of Hayden* are found. 

In the exposures between the Tao La and Gutso this 
^ fovruginouR sandstone ’ is a massive pink and white quart- 
zite, about 100 — 150 feet thick, weathering into large blocks. 
In iis degree of meta morphism it is like a typical Pre- 
Cambrian quartzite, although the brown shales below it and 
the blackish grits above are almost unaltered; the ' latter 
contain dicotyledonous fossil wood, and are the highest 
formation present in the section. 

The Tsipri ridge gives the only fair sections of the 

combined Eocene and Cretaceous of the Eampa System, 1 
was unable to examine this in detail but the general sec- 

tion is as below: — 

Bold scarp . . . Massive thick-bedded grey limestones 

with abundant Aheolina and Oper~ 
culina, alternating ® with massive, 
white, very fine-grained and nn- 
fossiliferous limestones and thin- 
bedded limestones . 

* Xoc. cit., ppi 160, 169-172. 

H 
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Minor scarp . 


Underclifi of above 

Lower scarp rising from 
pJaiiL. 

TJsnally covered ^ but 
exposed at east end 
of ridge. 

East end of ridge . 


Nortb side of Shi Chu 
valley. 


A series of limestones in regular beds 
of medium thickness ; about the 
middle of this series comes the 
‘ ferruginous sandstone.^ 

Grey flaggy limestones. 

Brown argillaceous limestones in thin 
regular beds. 

Great thickness of grey unfossiliferous 
calcareous shales. 

Black and brown splintery shales with 
large septarian nodules. 

Grey limestone. Massive qiiartzite, 
the ‘wall’ quartzite. 


The upper limestones on the south side of the ridge are 
corrugated and as they pass to the northern side dip steeply 
up to vertical; further north, on the northern side of the 

Shi Chu valley, the limestones and quartzite at the base of 

the syncline are inverted, with the Jurassic shales overlying 

them and dipping to north at 30° to 80°. The Shekar hill 
shows a subordinate anticline formed to the north of the 
main syncliiie. At the western end the outcrop of the 

topmost limestones descends to plain-level due to a westward 
pitch of the syncline; in the short ridge to the west of 
Temi, they show undulating dips and a great overfold. 

In the Tsipri ridge the ferruginous sandstone is not so 
highly indurated as in the Tao La sections'; it contains 

abundant spherical concretions of iron oxido and is in 
certain layers finely eonglomeratic, the little pebbles, of the 
size of buckshot, consisting of transparent quartz, quartzite 
of various colours, and white chert. 

At the western end of the neither n syncline, where it 
emerges from the alluvium of the Pekhu plain, the Creta- 
ceous limestones, in their upper portion, contain numerous 

intercalated thin bands of sandstone and are themselves dis- 

tinctly arenaceous, indicating, with the occurrence of fossil 
wood in the Eocene grits above the ferruginous sandstone, 

the prevalence of shallower water conditions than obtain as 
one passes to the east. 
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Tlie structure is that of a recumbent isocline, of which 
both limbs dip north at 20^^ to 40°, afEeciftd however by 

minor rollings and corrugations ; the northern margin is 
considerably altered by metamorphic agencies connected with 
the granite intrusions of the Northern Hange, 

Locally, the prominent sandstone-quartzite band which is 
found elsewhere in the shales a little distance below the 
base of the limestones is wanting. This I call the ^ wall ' 

quartzite. Here there is' a passage into the Jurassic shales 
through shaly limestones. Just below these passage beds, 
at Menkhap Me and on the Lungchen La, fragments of 

ammonites of Upper Jurassic type, but not determinable with 
certainty, were found. 

East of Gutso and Menkhap Me a broad alluvium-filled 
river-valley and a southward-trending spur of semi-metamor- 
phic rocks and granite veins (the Burtra ridge) cut off this 

syncline, but there is little doubt that it is structurally 
continuous with that of Tsipri. 

The Tsipri s'yncline has been described above. It also 

is overfolded by pressure from the north. To the east of 
Shekar the outcrop of the syncline narrows, through the 

beds becoming more vertical, and as it swings’ to the north- 
east in the valley of the Lo Chu it flattens out again to 
a very recumbent isocline, 

A day^s search in the Cretaceous beds round Shekar failed 
to yield a fossil. The beds appear to have been sheared 

to some extent and are shattered and veined with calcite, 
but have not been rendered crystalline; in the Lo Clm 
valley the shaly partings between the limestones are silvery 
from the presence of serioite mica. 

The Phung Chu s’yncline, also, is overfolded, but not to 

quite the same extent as the Tsipri syncline. It also 

extends to an unknown distance through the Peldiu plain to 
the westwards. .Where first encountered, in the west, the 

Men Chu flows along a valley excavated tlierein ; to the 
soxitli lies* a wide plateau of undulating Jurassic shales, on 
which is a shallow saucer-likc syncline containing the ^ wall ^ 
quartzite and a trifling thickness of limestone above it. At 

the edge of this plateau the shales and the ' wall ’ 

'quartzite roll steeply over into the Men Chu valley. 

H 2 
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On tlie noi'tliern bank of the stream is a fine scarp of 
regularly bedded limestone, in places crowded with small 
lamellibrancbs ^unidentifiable) and what appear to be casts 
of brachiopods in crystalline calcite. To the north of this 
a double fault is well seen, bringing the limestone against 
the ‘ wall ’ quartzite and the Jm’assic shales, which dip 
vertically at the junction. 

Between N'elung and Tingri, where tho Men Chu, now 
known as the Phung Chu, returns to and again excavates a 
valley along the syncline, both limbs dip northward at 
about 60°. Prom Tingri eastwards to where the syncline 
disappeai's near Tsonga, the southern limb is fairly regular 
and the ' wall ’ quartzite stands up con.spicuou.sly along the 
valley, dipping at angles of 45° to 80°. Its boldness and 
continuity along this valley led me to give to this dis-. 
tinctive bed the field name which I have used here. It is 
about 120 feet thick; next above it is a thin but massive 
limestone followed by 300-400 feet of shales passing into the 
slabby limestones, which form the bulk of the visible section. 

The northern edge is not so regular; usually it is over- 
folded, but in places the dip is high but normal; south of 
Shekar runs a strike fault cutting out the ‘ wall ’ quart- 
zite. South of the Tsipri ridge the two synclines approach 
closely, with an intervening anticline of Jurassic shales. 
All along the Phung Chu valley exposures of the Creta- 
ceous limestones are much discoirnected by detrital deposits, 
and usually occur as isolated hills of bizarre form, in which 
the beds are seen to be intensely crumpled and sheared, 
and fossils are represented by streaks of calcite. At 
Kyishong, near its eastern end, the syncline widens out, due 
to the presence of a subsidiary anticline along its centre. 

The groups of synclines to the south, in the Pharuk 
district, display such great irregularities and complexity of 
structure that I found it impo.ssible to map them in detail 
on a 1 inch scale and have been compelled to show them in 
a general and diagrammatic way. The syncline that forms the 
valley of the Neo Chu and passes eastwards to near Aya, is 
very elongated and narrow, with the strata disposed vertically 
or slightly overfolded in the usual direction, and the ‘ wall ’ 
quartzite standing up on either side of the valley. Midway 
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along tlie syncline a strike fault repeats it, bringing in a 

wedge of Jurassic sliales. At its western end,^ it is continued 
by another similar syncline, slightly en echelon , In the 
two miles south of the 'Neo Chu syncline, between Namda and 
Tashidzom, the wall ” quartzite and the basal beds of the 
Cretaceous limestones are repeated again and again by sharp 

folds and faults of small throw. Needless to say tliey arc 
veined with calcite and in 2:>laces brecciated. South of this' 
again, from Tashidzom to Huyul, besides the double syncline 
sho'wii on the map, small sections of the Cretaceous lime- 

stoiies are pinched up and faulted into the Jurassic shales. 

In the double syncline there is no inversion, the northern 
lobe being shallow, saucer-like, and fairly symmetrical, while 
in the southern the beds are undulating and almost horizontal. 

Tlie only remaining outcrop of Cretaceous rockf,! lies far 
to the north-east, and is a shallow syncline similar to the 
last, witli the quartzite dipping gently inwards round the 
periphery and the centre occupied by horizontal and undulat- 
ing sericitic limestones. 


Jurassic shales. 


TLe most striking features, in fact the only striking 
features of the J urassic beds, are the 

extent and the monoiony of their outcrops. 
They consist for the most part of da.rk brown aud ])lack 

phnles and argillaceous sandstones, with subordinate quartzites, 

representing a purer type of sandstone, and liincstmics which 
are usually darker and more argillaceous iliaii those of the 
overlying Cretaceous System. 

In the tract of country between the crystalline zone and 

the Northern Range of the Central Himalaya, the Jurns'sic 
strata are thrown into great folds and corrugated in ilie iuost 

fantastic fcashioii, and even in eases where the general dip 

approa(‘hes iKuIzoiitality the bods roll al)out irregidurly. In 

such higlily compressed country, faulting, osjxcially ihrust- 
fnulting, must be very prevalent, but whore strala arc so 
uniform in appearance such faulting is extremely diffioulfc to 

detect. 


The general strike of these folds is that of th(‘ ‘grain’ 
of the country, Le., in a E.-W. or E.tS.E.-W.N.W. di Toction, 
but tlie folds are subject to far more irregularities tlian is 
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tile case in tlie more persistent synclines of the Eampa 
System limestone. 

In the Northern Eange, and also 'where they pass down- 
wards into the thick limestones along the boundary of the 

crystallines', the shales dip less variably and at lower angles. 
A certain amount of injection by granite veins has taken 
place in the Northern Eange accompanied by a widespread 
regional indui’ation of the rocks, which attain, however, to 
only a low degree of metamorphism. The intermediate belt, 

where the Cretaceous and Eocene limestones have been com- 
pressed into ovcrfolded synclines and the Jurassic shales have 
been so intensely folded, has been a region of weakness 
between two more resistant blocks. The alteration of the 
rocks in the Northern Eange extends considerably further 
outwards from the areas of granite intrusion than is the 
case in the opposite section of the Great Himalaya, but is, 
as I have said, of less degree. Pebbles of garnotiferous 
mica-schist and hornblende-schist (of the ‘ feather amphibolite ’ 
type) were found in gravels below the Mon La, but the 

parent rock was not found in situ nor were such highly 
metamorphosed types met with elsewhere in the Northern 
Eange. 

For the most part the shales have become hardened and 

have acquired the beginning of slaty structure, being knotted 
and breaking into prisms, or have had develoj)ed in them a 
certain amount of secondary sericitic mica and of aluminous 
silicates such as’ staurolite; in certain cases they have become 
phyllites. Often they have a baked appearance, being whitish 
or red, contrasting with the black or rusty brown tints of 
the unaltered shales. The quartzites show no more alteration 
than they do amongst the unaltered strata, but then in this* 
area the usual Jurassic sandstone-quartzite, fairly free from 
impurities, is just as hard and vitreous as any typical Pre- 
Cambrian quartzite. 

The intrusive granite of the Northern Eange is' very 
similar in appearance to the schorl-granite 
^^^Tibetan^Zon^ Himalayas, but is uniformly fine- 

grained instead of showing the great 
variation in texture of the latter rock. Like it, it is 4 
white rock and is very tough and resistant to weathering. 
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Mineralogically it differs from tlie schorl-granite in that it 
contains biotite (with mus'covite as well) in^ead of schorl, 
and from the Kyi Chn granite described by Hayden, it 

differs 'in the absence of hornblende and the scarcity of 

plagioclase and of sphene, epidote and calcite. 

Near IsTelung and Khakyu, and between Namda and Aya, 
small dykes of dark rock were seen, in the last case strung 
out along a line running E. and W. appearing at intervalsJ 
over a length of 2-J- miles. The dykes individually extend for 
only a hundred feet, less or ^more, and are up to 3 feet in 

width. The rock is too thoroughly decomposed for determina- 
tion, but is probably of basic composition. Judging from the 
crushing and dislocation which the dykes have undergone they 
are probably antecedent in age to the folding of the rocks. 
Pebbles of an augite-bearing rock, probably of basaltic or 
andesitic composition, but with felspars too much altered to 

be determinable, are common in the gravels of the Phung Chu 
and may be derived from such dykes. 

Between the crystalline and the sedimentary zones crops out 
a thick series of limestones, of which 2000 
Permo-Trias limestones, to 3000 feet are exposed in a very uniform 
assemblage of rather thin beds of 1 to 
3 feet in thickness, with shaly partings. The overlying 
shales, of which the major portion has been shown by 
Hayden to be Jurassic, pass down without any , visible dis- 
cordance into the limestones. As has been stated, the lime- 
stones as a wliolo are considerably altered, all fossils having 
been destroyed and now appearing as streaks of crystalline 
calcite. Further, they have been extensively invaded by 
granite veins, converted into crystalline limestones and calc- 
scliists, and involved in the crystalline complex in such 
fashion that to lay down a true boundary upon the map is 
impossible. The line which I have drawn between lime- 
stones and crystallines is'^ an arbitrary one and represents 
generally the "apper and outer limit of granite intrusions; 
to the south of this line there is much of the limestone 
in its metamorphosed forms, but intimately associated with 
the schorl-granite. The lowest portions of the limestones * are 
thus obliterated and their relation to the biotite-gneiss is 
obscure, but it is probable that the latter is intrusdve in 
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them. The limestones were probably continuous right along 
the southern margin of the Jurassic exposures, but the zone 
of metamorphism and granite veining has encroached on them 
to a varying extent, in some places affecting them through- 
out and transgressing upwards as far as the Jurassic shales 
and ill others leaving a great thickness unaltered, so that 
their outcrop has now the irregular breadth shown upon the 
map. Their general dip is northward at low angles; at Talep 
on the Po Chu and at Kal are anticlinal flexures and south 
of Raphu and Hlelung dips undulate somewhat. 

The bifurcation of the outcrop east of Tulung is, as far 
as I was able to ascertain, due to the limestones emerging 
again to the north of the main exposure along an anticlinal 
axis ; the structure is however doubtful and may be due to 
faulting. My examination of this portion of the area was 
much hindered by repeated sAowfalls and heavy mist.' 

The age of these rocks is very doubtful, but may be put 
down provisionally as Permo-Trias. Sir Henry Hayden^ has 
described, under the name of the Dothak series, an assem- 
blage of limestones and other sedimentary rocks between the 
Chumbi valley and Bhutan, which in his opinion may 
include part or all of the Trias and possibly one or more 
of the Palaeozoic systems. 

He also suggests that Triassic rocks occur along the nor- 
thern slopes of the Lhonak range between Tibet and Sikkim, ^ 
and fossils typical of the Productus Shales (Upper Permian) 
are known to have been collected from near the Kongra La, 
the pass which crosses the Lhonak range south of Kampa 
Dzong. The situation of tiiese exposures with regard to the 
crystalline zone is very similar to the belt of Permo-Trias 
rocks described above. 

Direct evidence of their age, though not very definite, is 
given by two sections in the ridges to east and west of 
Hlelung. At the base of the greht series of shales which 
overlie the limestones, just as they pass downwards into tlie 
latter, is a thin ferruginous bed crowded with Syirifcr and 
Productus, not, howe'ver, specifically determinable. These 
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would indicate that the top of the limestones is about Upper 
Permian in age^ if the section is a straightfoi^ard one^ which 
there is no reason to doubt. The bulk of the limestones 
would then represent the Permian of the European scale, 
with perhaps a portion of the Carboniferous. Judging from 
field relationships and lithological characters, I had in my 
own mind considered these limestones as approximately equi- 
valent to the Kioto limestone of the Zangskar range in 
Spiti (Lower Jurassic and Upper Trias) which in that 
country underlies the Spiti Shales (Upper Jurassic), but the 
fossil evidence puts them much lower in the geological 
scale, and indicates that the Trias is represented by the 

lower portion of the great succession of shales; it is un- 
fortunate that the absence of recognisable fossils from the 

limestones themselves leaves the question so indefinite. 

HE GEOLOGICAL STRUCTURE OF MOUNT EVEREST. 

During the attacks on the mountain by the climbers of 

the second Expedition, a small collection of rock-specimens 
was made at heights of from 23,000 to 27,000 feet. I am 

greatly indebted to those who collected them, at altitudes 
and under difficulties hitherto unequalled in geological field- 
vork. 

These specimens confirm the views arrived at last year, 
as a result of inspecting the mountain by telescope from the 
E-oiigbuk valley from a distance of about ten miles, and by 
examination of moraine material derived from its northern 
faces and spurs. 

These data show Mount Everest to be a pile of altered 
sedimentary rock — shales and limestones — converted into banded 
hornfels, finely foliated calc-silicate schists and crystalline 
limestones. The hornfels and fine schists are in the field 
blackish or dark green rocks, conspicuously slabby and with 
a general low dip to the north, which. I believe adversely 
and even dangerously afEected climbing. The crystalline 
limestones are fine-grained pure white rocks. 

A general description of the various types has been given 
in the paragraph on metamorphic rocks and it may suffice 
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to say here that the actual specimens from 23^000 and 25,000 
feet show in mj^croscope sections a very fine-grained aggregate 
of quartz and a greenish mica, with irregular lenticles and 
veins of chlorite and epidote and in addition sometimes 
calcite and sphene. 

The mountain, from 21,000 to 27,000 feet, is made up of 
these black and dark green rocks, with occasional beds of 
white limestone and veins of quartz and muscovite-granite. 
From 27,000 to 27,600 feet extends an almost horizontal 
belt, a sill in fact, of scborl-mnscovite-granite, along the 
■^rhole length of the mountain, which rock presumably, by 
its superior hardness, gives rise to the prominent shoulder 
of the mountain north-east of the main peak (shown as 27,390 
on Major Wheeler’s photographic survey map). Above this 
again are black schists. 

As to the age of the rocks forming Mount EVerest, they 
may perhaps be assumed, for the present, to be Jurassic or 
Trias. 


EXPLANATION OF PLATES. 

Plate 7. — ^View of Mount Everest from the north. 

Plate 8.— Geological map of the Arun River Area, Tibet : scale 1"=8 mUes. 

Plate 9. ^Diagrammatic Sections across the Arun river area, Tibet. 

Plate 10. ^Pig. 1. Alluvial gravel terraces and hills of Jurassic shales, Kyishonv 
Phung (Ihu vaUey. 

Pig. 2.— Polded Cretaceous limestones, Mon Chu above Mento 

Plate 11.— Pig. 1.— Polded Jurassic shales. 

Fig. 2.— General view of Phung Chu valley, from Memo, looking east, 
Tsipri ridge on right. 

PLA.TE 12.— Fig. 1.— Synclinal hill of Cretaceous limestone, Memo, Phung Chu 
valley. 

Fig. 2.— Eastern end of Tsipri ridge, showing folded Cretaceous lime- 
stones. 

Plate 13.— Fig. 1.— Folded Cretaceous limestones, Palcling near Dzakar Cliu. 

Fig. 2.— Folded Cretaceous limestones, Ripho near Dzakar Chu. 
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The Northern Extension of the WcTlfram-bearing 
Zone in Burma. By J. Coggin Brown, O.B.E., 
D.Sc.j F.G.S., M.l.M.M., Superintendent, AND A. M. 
Heron, D.Sc., F.G.S., Officiating Superintendent, 
Geological Sttrvey of India. 

Ill £i paj^er entitled ' The Distribution of Ores of Tungsten 
and Tin in Burma/ published in the Records of the Geolo- 
gical Survey of India, Vol. L, pp. 101-121, (1919), we 
summarised briefly the information then available regard- 
ing the located deposits of these ores, tracing them district 
by district from Byingyi on the borders of Yamethin and 
Loi Long in the Southern Shan States, to the southern 
extremity of the Mergui district. We demonstrated there 

that all the wolfram and cassiterite veins in Burma are 

closely associated with a biotite boss-granite which forms the 
cores of the ranges of the Indo-Malayan mountain system. 
At the time that paper was written the Byingyi occurrence 

marked the northern termination of the zone. 

Since then however other occurrences have been located 
and although little is known of them and they have not 

proved of any economic importance, we consider it desirable 
to place on record the information we possess regarding them. 

Southern Shan States, Yengan State, 

Yengan is one o£ the most northerly of the States in 
the Myelat division of the Southern Shan States, lying between 
20° 55' and 21° 14' If. and 96<^ 13' and 95^ 38' E., with 

an area of 400 square miles. It is separated from the 

Meiktila district in Burma by a lofty mountain barrier rising 
in places to over 6,000 feet in Height. The whole of the 

western part of the State is hilly and drained by the 

Panlaung river and its affluents. Five prospecting licenses 
for wolfram covering a total area of 8,000 acres, had been 
granted in the State by the end of 1918, but details are 
available, concerning only one of them, held at that time 



■236 


Records of the Geological Survey oj India. [VoL. LIV. 


by Messrs. Steel Bros. & Co., Ltd. Tbis firm lias supplied 
tbe information giyen below, based on reports made by 
its geologist, and lias giyen permission for it to be piiblisbed. 
Our thanks are due to Messrs. Steel Bros. & Co., Ltd. for 
tbis courtesy. 

Tbe concession lies on the banks of tbe Panlaung river, 
15 to 18 miles due east of Tbedaw railway station, at mile 
322 from Rangoon in tbe direction of Mandalay. In it 
there are two main granite exposures separated by a series 
of altered sedimentary rocks, chiefly clay slates and hard 
white quartzites. Compact grey limestones are also found 
but their relationship with the other series is not known. 
Numerous quartz veins varying in thickness from a few 
inches to three feet, traverse both the granite and the clay 
slates and quartzites. Their strike varies from a few degrees 
north of east and south of west to N. E. — S. W., and the 
dip is generally steep towards the north. The thinner veins 
often die out in a short distance along their strike and 
are replaced by parallel ones en Schelon. Close to the 
granite contact they contain wolfram both in the granite and 
sedimentary rocks, but further away they become barren. 
The veins are said to be most productive when they occur 
in fissures at right angles to the major axis of the intrusion. 
As is usual in better known localities, the distribution of the 
wolfram within the veins is irregular and patchy and greiseni- 
sation is common where they traverse the granite. In one 

]n*xrt of the concession molybdenite occurs with the wolfram. 
Oxidised compounds of copper and iron are found in the 
upper portions of the veins and appear to indicate the 

presence of sulphides below the zone of decomposition. 

Mawnang State. 

Mawnang, a small State of the Myelat division of ihe 
Southern Shan States, known to the Burmese as Bawnin 
lies between 20^ 38^ and 20^ 44' N. and 44' and* 

96^^ 51' E., with an area of 40 square miles. In November 
1918, the Superintendent of the Southern Shan States re- 
ported that wolfram had been found on a small concession 

in Mawnang. The total output from the concessions in 
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Ma^naiig and Tengaii States in 1917 and 1918 approximated 
only 2^ tons. ^ 


Kyaukse District. 

Eeturns of mineral production for 1919 record tte output 
of 2 cwts. of wolfram from tlie Kyaukse district. Tliis was 
obtained in the course of prospecting operations on concessions 
near Rabedaung* and in the Pyetkaywetaung forest reserve of 
tbe Myiitlia townsliip between tlie villages of Kyidankanzwe 
and Zalonegaw, Ko information is obtainable regarding tliis 
'prospect, wbicli appears to be tlie most nortlierly reported 
occuri'ence of wolfram in Burma. Myittha itself is only some 
35 miles in a direct line soutliwards of Mandalaj’, 

Conclusion. 

The striking similarity between the geological conditions, 
vein structures and mineral associations of the Tengan con- 
cession and those described in our earlier paper are apparent. 
The almost constant reciuTeiice of such features amongst 
practically all the various wolfram deposits which have hither- 
to been described, stretching as they do over hundreds of 
miles of territory further to the south, appear to us to in- 
dicate a strong probability of the presence of identical ]*ocks 
with similar origins in those occun'ences of which we know 
nothing, beyond the mere fact of their existence, at present. 
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MISCELLANEOUS NOTE. 


Barytes in Alwar.* 


During a mineral survey of Alwar in the year 1911 by the writer, 
deposits of barytes, one at Bhankbera (27° 32' : 76° 38') three miles south- 
west of Alwar City and another at Ramsinghpui* (27° 10' : 76° 32') ten mile' 
south-west of Eajgarh Kailway Station (Bombay, Baroda and Central 
India Ky.), were discovered. A third deposit was subsequently discovered 
at Jamraoli (27° 9' : 76° 44') ten miles south-east of Rajgarh railway 
station, but the quality of the material is inferior and the commercial 
value of the deposit is doubtful. 

Some attention has been devoted to the development of these deposits 
and some 12 tons were despatched to Calcutta about the year 1919 for test- 
ing purposes as paint. 

Recently another outcrop of barytes was noticed by the writer at Sainpuri 
(27° 16' : 76° 43') 4 miles north-north-east of Parisal Railway Station. 
The vein was traced for 110 feet and is approximately 15 feet thick. 
It is coarsely crystalline, pure white in colour and in quality appears 
to bear comparison with the Madras barytes. It is considered that the 
exploitation of this particular deposit should be remunerative. 

The four deposits of barytes all occur in the Alwar quartzites, a series 
in the Delhi system corresponding perhaps to a low horizon of the Purana 
group (Pre-Cambrian). Further search along the outcrops of these quartzites 
may possibly reveal the presence of other deposits of the same mineral. 

The barytes is not an original constituent of the quartzite ; it invariably 
occurs in veins filling fissures opched long after the formation of the quartzite. 
All the deposits so far discovered are situated near the base of the hill 
slopes and are absent from the crests of the ridges, a fact which seems to in- 
dicate that the barytes-bearing veins characterise the less compact and more 
easily weathered varieties of the quartzite. Except at Jamraoli, the strike 
of the fissure-veins generally agrees with that of the bedding. 


The junction between the barytes and the ‘ country ’ is quite abrupt 
just as it is in the case of the quartz and pegmatite veins of this region. 
There is no impregnation of the ‘ country ’ along the walls by the vein 
minerals which, contrary to what has been observed in the case of the ancient 
intrusive amphibolites of this region, do not penetrate into minute joints 
nor into planes of bedding, 




* Tablished ^ith the kind permission of His Highness the Sri Sowai Maharaj Dev 
of Alwar. 
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The intrusive rocks of the Alwar region have been classified by Dr. Heron 
according to their relative ages into three groups {Mem. Geol Sur. Ind 
V^ol. XLV, p. 88). t 

3. Pegnaatites. 

2. Granites. 

. 1. Amphibolites. 

The barytes veins have probably crystallised from solutions at a rela- 
tively low_ temperature, and at no great depth. They belong to a 
later geological phase than that of the intrusive granites and pegmatites to 
which they are probably totally unrelated in origin. 


Sri Kumar Roy, 

State Geologist, Alwar. 
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FIG. 2. EASTERN END OF TSIPRI RIDGE, SHOWING FOLDED CRETACEOUS LIMESTONES. 







and danatite from Oet^ri mines { Hajputana; with remarks on Jaipurite (Syepoorite), 
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Part J.—Av!avd 01 Wollaston Gold Modal, Geological Society of London, 1888. Dhaiwar 
System in South India. Igneous rocks of Kaipui* and ilalauhat. Central Provinces, 
bfl-ugar MOffg a^nd Mohowga^ia coal-fields, Kasliaiir. 

Part Sioul u/ print).— MangauuiO Iron and Mangaiieso Ores ui Jabalpur. ‘ The Carboni- 
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Bculpturo. Nummulites in ZansKar, Mica traps Irom Barakar and llanlganj. 

Von. XXII, 1889. 

PuTt 1 {^out of prihl .), — Annual repoit for 1888. Dharwar System in South India, Wajra 
Karur diamonds, and M. Chapor s aliegcd discuvery of diamonds in pegmatite. 
Goneric posiUou of so-called PlcsiosaaruH indicua. Flexible saiidstuno or Itacolumite, 
its nature, modo of occuiTonce in India, and cause of its flexibility. Siwalik and 
Narbada Chelonia. 

^[otU iij ~ ] mlian St^'atile. HistDitcd ptLliles la Siwalik conglomeratej 

GiirbonUci'uus tdiuhil i’onud." Nuti’S on Hr. \\ . Waagen’s “ Carboniferous Glacial 
Period,” Oil-flelda of Lwnngoung and Bemo, Burma. Gypsuii^ of Nehal Kadi, 
Kumaun. Materials for pottery in neigiibourhood of Jabalpur and Umaria, 

Part 5'.-*-Goal outcrops in Sharigh Valley, Baluchistan. Xrilobites in Neobolus beds of 
Salt-range, Geological notes, Cherra Poonjoe coal-field, in Khasia Hills. Gobalti- 
ferous Matt from Nep<il. President of Geological Society of London on Internationa 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 (out of 233^i^i^)'-^Land*tortois6S of Siwnliks, Pelvis of a raminanb from Shvaliks. 
Aseays from Satnbhar Salt-Lake in Hajputana. Mangamlcroua iron and Mangantsi^. 
Ores of Jabalpur. PaUgonite-bearing traps of Rdjmahal liilla and Heccan. Tin- 
smelting in Malay Peninsula, Provisional Index of Local Distribution of iTnoortarn: 
MineraU, Miscellaneous Minersirlfl, Gem Stones and Quarry Stones in Indian ]^mpir© i 
Part 1, 

Voi. xxm, 1890. . .. .. 

Part f . — Annual ropoit lor 1889. Lakadong coal-flcld, Jaintia Hills- Pectoral aild -'pelvic 
girdles and skull of Indfan Dicynodonts. Vertebrate remain^ from Kfa^r .district 
(with description of nsh-skullj. Crystalline and meta'morphio rocks of Low^ ■’Hima- 
layas, OarhwM and Humaon, Section IV. Bivalvos of Olive-group, Salt-rang^. ' Mud- 
b|^ks of Trav^core coasts. . 

Pari ^ of print)* — Petroleum explorations in Hamai diatriCt, Baluchistan^ Sapphire 
Mine of Kashmir. Supposed Matnx of 'jDiamond at Wa)ra Karur, Madras. Soha- 
pot Gold-held. Field notes from Shan Hills (Upper Burma). Kow species of 
Syi’ingoephssndfe. 

Part S {07ii of pWn/L— Geology and FcunOmic Besoiu’ces of Conntvy 'adjoimiig Sind-Pisluu 
Eailway between Sharigh and Bpintangi, and of country bkweson it and Khatan. 

' Journey through India in 1888-89, by Dt- Johannes Waithar. Ooal-fielda of Laaruiagaa, 
Maosandram, and Mao-boJar-kar, in the Khasi Hills. Indian Steatite. Pi^ovisional 
Index of Local Distribution oi^ Important Minerals, IMiacellaneous Minerahj, Gem 
Stones, and Quarry Stonea in Indian Kmpira. ; ‘ ^ 

Part i {out of pnn^),— Goological Kketch of Nairn Talj with remarks. on na^rM conditions 
governing mountain slopes. Fotsil Indian Bird Bonos, Darjiling Coal between Lrsu 
and Hamthi rivers. Basic Eruptive Kocks df Kadapah Ares. . D^ep - Boring at 
Lucknow* Coal Seam of Dore Bavins/ Hazara^ . ^ ^ 

Von, XXtV, i891. . 

Part 1 [out of pnn^).— Annual report for 1890. Geolopir of Salt-range .6f Punjab, witfa 
re*ccm«idcred theory of Origin and Age of Salt-MarlT Graphite in decom^^sed Gneiss 
(Laterito) in Oylom Glaciers of - Kabru, Pandim, etc* Salts of^Sambhar L^u in 
Bajputan^t, and ^Eeb ' from Alij^arh in 'North" Western Pjrovince®. Analysis of Dolo- 
mite from Salt*range, Punjab. , J ' ^ ^ 

Pm ^ {out of near' MogM Kot, in Shnr^iw country,. Buleimah HiEa. , 

Oil from Suleiman Hills. Geology' of Lu^o^i Hills." Coal- flelda iff Kbrtheim' ’^Shan 
Baported Namolfka Euby-Min® fa Maingl&n -State; Tourmaline 'tSdhorl) 
in Salt-apting amr Baivgyo, "Diibaw Btafe. ? ;-> ' '.y. yA . 

P&rt $ (oni af Mtohgtmj Goal-Md^, Pahmow- Death'^df Dtl F- MaHin 

Duncan. Pyroiterde'^^aetiea ^ 

’ Ph^ £ MongtAia^ ! D^illug 

'Gec^tJggy ' Peeks ' i .. 

■ Jfupolpt ' fdr '8S8i. \ country. 

‘ B<sul%iikb#d Strange, Fujjab. ■ md jfeSerft- 



Part S {out Of Geology oi Safod Koli. Jlioma Coal-fiold. 

Part 3 \oui of -prink-LocaXity of Indian Tscboflkiiuto. Geological Sketeli of country 
nortii of iJhamo. Kcunonuo resources of Amber and Jade mines aroii m IJ|;ipor Uurma, 
Iron-ores and Iron industries of {Salem llistnct. Hicbcckito in India. Coal on Great 
Tenasaeriia Xliver, Lower iiarnia. ^ i • tt-n 

Part — Oil Springs at Mogal Kot in Sliirani IMineral Oil from Suleiman xiiils. 

New Amber-like liesin in Burma. Ib-iassic OeposUa of Sultr range. 


VoL. XXVI, 1895. 

Part 1 (out of Annual report for 1392. Central Iliinalayas. Jadeite in Upper 

Burma. Burmite, new Lossil Resin from Upper Burma, Rrospecting Operatjons, 
Mergui District, 1B9L92. 

Part Earthquake in Balucliistan of 201-h December 1892. Burmite, new amber-hke 
fossils from Upper Burma. Allu\dal deposits and Subterranean water-supply of 
Rangoon. 

Part 3,-^BolQgy of Shorani Hills, Garboniforous Fossils from Tenasaerim. Boring at 
Chandernagore. Gianite m Tavoy and Mergui. 

Part 4 of — Geology of country between Cbappar Rift and Harnai in Balu* 

chiatan. Geology of part of Tenasseriru^ Valley with special reference to Tendau- 
Kamapying Oofl-field. Magnetite containing Manganese and Alumina. HiBlopite, 


Von. XXVII, 1394. 

Part 7.— Annual report for 1893. Bhaganvvala Coal-field, SalCrauge, Punjab- 

Part ^ [out of <{).•— Petroleum from BurmBi. Singareni Coal-field, Hyderabad (Deccan). 

Gohna Landslip, GarluvaL 

Part $ (out of yrmt ), — Cambrian ITormation of Eastern Salt-i'ange. Giridih (Kaiharbari) 
Goal-fields. Chipped (?) Flints in Upper Miocene of Burma. Veiato Schxnidoiiana, 
Obemn., and Provelates grandis, Sow, sp., in Tertiary Formation of India and Burma. 

Pc^rt 4 (out of f!rint).~^Qoo]ogy of Wuntlio in Upper Burma. Echinoids from Upper 
Cretaceous System of Balachistau. Highly Phoffj.)hatic Mica Poridotites intrusive in 
Lower Gondwana Rocks of Betigal. Mica-Kypersthone-Hornblende-Feridotito in 
Bengal. 

Von. XXVin, 3395. 

Part L— Annual report for 1894. Crotaceoua Formation of Fondichcrry. Early alluBion 
to Barren Island. Bibliography of Barron Islundl and Narcondam from 1884 to 1894. 

Peert B [out of p-rinf).— Cretaceous Rocks of Southern India and geographical conditions 
during later cretaceous times. Exponmontal Boring for Petroleum at Sukkur from 
October 1^3 to March 1895. Tertmry system in Burma. 

PafT $, — Jadoito and othor rbek?^, from 'Jhammaw in Ujipor Burniri. Geology of Toebi 
Valley. ' Lower Gondwattas' in Argcnttna. 

Part 4 {out bf -^Igneous Rucks of Giridih (Kurhurbaree) CoaFfield and their 

Contact Effects’, Vindhyan systdn south of Sone and their rekUon to iio-caUedf 
VifidhyanA Lower Vindbyan Urea of Sone Valley. Tertiary syetom in Buma- 


Von. XXIX, 1896. 

Pari 1 i^t oi Annual report for 1895. Adcular inctusions in Indian Garhots. 

Origin and Growth of Garnets and of tlieir Micropogmatitio intergrowthtf 'irt l^yjrOacelJii^ 
, ' rocks. ' 1 . , . 

Part $ [mt of prin rocks and derived minerals of Chalk (Magnesite) hiS», 
and other Jocalities near Salem, Madras. CorundunrlooaHtxonin SMem ahS 
districts, Madras, Corundum and Kyanstar m’ Manbhtnn disfcdet, ' Bimgal Anc^ 
Geography of ** Gondwaua-land/"* Not^ 

Jocks tom the To^bi Valley.. Notofii* 

Miabn diatrfet, Barm». Lower Vin%Aa ($«W 

life lor; ' irorllie wia awcletea fisififo Dyloffl ima Lwra'Sew in 
'OrrGloswpifcette'aB# 
piSijfelierTL Note*: 

BKwattrw 


' * ^ 






B [out of tit.-Goiii, C. A. McSIalion. Cyclolius Hayueni Dlener. Auriferous 

Occurrences of Chota Nagpur, Bengal. On the feasibility of introducing modem 
irivt.hodM of t 'ttko-iaakitig at East, iiulmn Ikiilujy Cultioric^, with supplementary note 
by JUiroctor, Ueulogical tSurvey of India. jVhscenaneous Notes. 
i^ait $ of print ). — Upper Pala'ozoic forinatioiia of Eurasia. Glaciation and History 
of Bind Valley. Halonies in Trias of Baluchistan. Geology and Mineral Kesourcee 
of Alayurbhanj. Miscellaneous Notes. 

Part ^ {^oiU of 2 n"in/).— 'Geology of UpxiLt Assam. Auriferous Occurrences of Assam. 
Cunoiia occurrence of Bcapolito from Madras Presidency. Miscellaneous Notes. 
Index. 

Von. aXNII, 1905. 

Putt 1 {tmt of 2 JrinC).“l{evie\v of Mineral production of India during 1898 — 1903, 

Part S [out of print ).‘ — General report, April 1903 to December 1904, Geology of Pro- 
vinc€5 of Tsang and U in Tibet Bauxite in India. Miscellaneous Notes, 

Part {&ut of pnnt \ — Anthracoiitbic Fauna from Subansiri Gorge, Assam, Antiqmia 
{Nivniadicus} in Godavari Alluvimn. Triassic Fauna of Tropitea-Limeetone of Byana, 
Amblygonite in Kashmir. Miscollctneous Notes. 

Part — Ooituary notices of il. B. Medlicott and W. T. Blanford. Kangra Earthquake 
of 4th April 1906* Index to Volume XXXII. 

VOL. XKXIII, 1906. 

Pott 1 {oat of pnhii).— Mineral Production of India during 1904. Pleistocene Movement in 
Indian Poninsula. Hecent Changes in Course of Nam-tu Eiver, Northern Bhan States. 
"Natural Bridge in Gokteik Gorge. Geology and Mineral Hesources of Narnaui Dis- 
trict (Patiala State), Miscoikaegujs Notes* 

Part $ {out of print ). — General report for 1905, Lasbio Coal-field, Noiihem Shan States. 
NmuUia, Maasang and hlan^se-io Ooal-ficlds, Northern Shan States^ Burma. Mia- 
celiimeotts Kotos. . . , . . “ ^ , 

Pan $ {out of jerint),-- Potrolog)r and Manganeae-oro Deposits of Saosar Tahsilx Chhhjd- 
wara district. Central Provinces. .Geology of part of valley of Kanh^Jl Elver m 
K&gpur and Chhindwara districts. Central Provinces. Manganite from Sandur HEk; ^ ‘ 
Misoellaneous Notes. . ^ ^ 

jParf ^ {out of prtnG-“-Composition and Quality of Indian Goals, Classification of the 
Vindhyou System. Geology of State of Panna with reference to, -the Biaiuoi^id^ 
bearing Popositu- Index to Volume XXXIII. , , 

XXXIV, 1906. ^ 

Part I..— Fosrils from Hajlorites Limestone of BSiinbanag C}.iE> Kumaon." ’Upper Tnasaic 
"Fauna from Fishin District, Baluchistan. Geology of^puriion of Bhutan^ Goal 
in , Foot-hills of Bhutan. Daudli CoBthfield i Coal outoi'ope in Kotli Teheil ' 

of , Miscelto$oue 

Pm^t 0 \mtt of ijrititj.L-UmecM^prodqctlpn of India , during ^ 1 ^,,: >KJ 3 fminiilitee ^ 

Mtn'radiam bn Zonal fiktirbulicm' of Indian Nubimwes. Auriferous Tmi 2 tai. in 
Sonicth^rii EndJa, Abandoiunent of Oollieries, at Wwra, Central. J^royhacee... hlk- 

Part 5 (oti? Crateta jlu Lower Dhinawih DktrIcL .Buraia, Lavas^ of 

. Qihhsite with from JTalmdh.Beigaum distriok. and 

Gibbdjfce DiSrIefc. Claslsincatian of T^rMary System in Sind i 

'With rafOronWto Zonal diutributiun of gocefte Bchinoideat 
Part jf ( 0 *it and K[li&iri Assam* . Goahfiel^ > . 

Tlt«)p ma Kwndsfujl Ei'efenk. EStabat' Ant^cltor near Sdktem, Myingyan 
diotiiofe^ Vfvmi BurmA of Xena.n 0 :at*Singu Antidme, Upjfer' Bnntoa. 

/ of , AhiidtifeV' Myingyau. Burma,. 

Irmas Inddt to Udwe X3i®Iyii \ ^ 



Tot, X:^XVI, 1907-08. 

Part 1 (out of print). — Petrological Study of Eocks from hill tracts, Vizagapafcain district, 
Madras IPresidency. Stratigvaphicai Position of (jaiigaTiiopicris Beds of Kasliinir. 
Volcanio outburst of Lato Tertiary iige in South Ilseiiwi, N, Shau Slates, New 
auidcO from Bugii Hills, Balncbistan. Permo-Carboaiferous Pluntt* from Kashmir, 

Part 2 (out of print), — Mineral Production of India during 1906. Animonitea of Bagh 
Beds, Miscellaneous Notes. 

Part S (out of print), — Marine fossils in A enangyaung oil-ficld, Upper Burma. Freshwater 
shells of genua Batissa in Yenangyaung oil-held^ Upper Burma. New Species of 
DendrophyUia from Upper Miocene of Burma. Structure and age of Taungiha hills, 
Myingyan district. Upper Burma. Fossils from Sedimentary rocks of Oman (Arabia). 
Bubies in Kachin hills, Upper Burma. Cretaceous Orbitoides of India. Two Calcutta 
Earthquakes of 1906. Miscellaneous Notes, 

Part If (out of print), — Pseudo-Focoids from P*ab sandstones at Fort Munro, and from 
Vindhyan series. Jadeite in Kadim Hills, Upper Burma. W etch ok-Yed wet Pegu 
out-crop, Magwe district, Upper Burma. Group of Mangan;itos, comprising Hullau- 
dite, Psilomelane and Ooronadite. Occurrence of Wolfram in Nagpur district, 
Central Provinces, Miscellaneous Notes. Index to Volume XXXVI. 

VoL. XXXVII, 1908-09. 

Part 1 (out of print). — General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneoua Notes. 

Part 2 (out of print). — Tertiary and Post-TeHiary h’resh water Deposits of Baluchietan and 
Sind. Geology and Mineral Hesources of Eajpipla State. Suitability of sands in 
Bajmahal Hills for glass manufacuiro. Three new Maiiganeae-bcaring minerals ; — 

^ Vredenburgite, Sitapanto and Judchic. Lauwites irt-m Lentuil Pniviiicos Miscel- 
laneous Notes. 

Part S (out of Southern part of Gwepyo Ililla, including Payagyignn-Ngashan- 

daung Oil-field. Silver-lead mines of Bawdwin^ Northern Shan States. Mud vmcanoes 
of Arakan Coast, Burma, 

Part — Gypsum Deposits in Hamirpur district, United Provinces. Oondwanas and 
related marine sedimentary system of Kashmir. Miscellaneous Notes, Index to 
Volume XXXVII. 

VoL. XXXVIIT, 1909-10. 

Part 1 . — General report for 1908. Mineral Productions of India during 1908. 

Part Ostrea latimarginata in ** Yenangyaung stage ” of Burma, China-clay and Fire- 
clay deposits in Bajmahal Hills. Coal at Gilhurria in Bajmahal hills, Pegu Inlier 
at Ondwe, Magwe district, Upper Burma, Salt Deposits of Bajputana Miscellaneous 
Notes, 

Part 5. —Geology of Sarawan, Jhalawan, Mekran and the State of Das Dola. Hipporite- 
bearing Limestoiie in Seistan and Geology of adjoining region. Fusulinidm from 
Afghanistan. Miscellaneous Notes. 

Part i.— Geology and Prospects of Oil' in Westorn Prome and Kama, Lower Burma (in- 
cluding Namayan, Padaung^ Taungbogyi and Ziaing), Decorrelation of Pegtt 
system in Burma with notes on Horizon of Oil-bearing fcjtrata (mduding Geology of 
Padaukpin, Banbyin and Aukmanein). Fossil Fish Teeth from Pegu system, Biirma, 
Northern part of Yenangyat Oilfield. Iron Ores of Chanda, Uentral Provinces. 
Geology of Aden Hinterland. Petrological Notes on rocks near Aden Upper 
Jmassic Fossils near jAden. Miscellaneous Notes. Index to Volume XXXV III. 

Vot, XXXIX, 1910. 

Quinquennial Eeview of Mineral Production of India during 1904 to 1908. 


VoL, XL, 1910. 

Part L— Pre-Carhoniferous Life-Provinces. Lakes of Salt Eaiige in the Punjab. Prelh 
mimry su^ey of certain Glaciers in Himalaya. D.— Notes on certain glaciers in 
Sikkim. New Mammalian Genera and Species from Tertiaries of India 
l art £ (o^ nf general Eeport for 1909. Mineral Producthm of India during IQC^. 
^.-^Beyised Classification of Tertiary Freshwater Deposits of India. Revirion qf 
oilunan-Triaa Sequence in Kashmir. Fenestella-bearing’ in Kashmir 

Manufacture, Kalaba^, Mmnwalf district, Fukiab. Coal- 
,#eida,m I^rth-Ea^yn Sedimentary Deposition of Oil. ^isoelknetfus 

' inasut tof "Vomme /XIr.' 


continuation m Depth of Man^-aneae^ores of Nai^nr-Balaghst 
■ MMgitew-ere dep<^t» of gtafee. anl 


ESeW^d^from Miwejae-of Eniopo,’ Mr. T.-Ej Bljrtft:’ Mfso^aBAdfeiSoie^' -i' ■ 




PaH — General ropoH for 1910. Do^vonian Fossils from Chitral, Persia, Afghanistan 
and Ilinmlayaa. Sections in Pir Panjal Itango and Sind Valley, Kashmir, 

Parts . — Mineral Production of India during 1910. Saraarskite and other minerals in 
Kellore District^ Madras Presidency. Coal in Namchik Valley, Upper Assam. Mis- 
cellanpous Notes. 

part — Pogu-Foceno SucooBsion in Miiihu District near Ngape. Geology of Henzada 
District, Burma. Geology of Lonar Lake, with note on Lonar Soda Deposit. Inter- 
mdmnal Geological Congress of Stockholm. Miscellaneous Notes. Index to Volume 

VoL. XLTI, 1912. 

Part 7.— Survival nf Miocoiie Oyster in Decent Seas. Silurian Fossils from Kashmir. 
Blodito from Salt Dango. Gold-hearing Deposits of Mong Long, Hsipaw State, 
Northern Shan States, Burma, Steatite Deposits, Idar State, Miscellaneous Notes. 

Part — General Deport for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Poting Glacier, Kumann, Himalaya, June 1911. Miscellaneoiia Notes. 

Part 5.*— Mineral Pmcluction of India during 1911, Kodurite Series. 

Part .^.*-~nooIogical Dcconnaisssance through Dehong Valley, being Geological Kefiults of 
Ahor Expedition, 191L12. Traverse Across the Nnga Hills of Assam. Indian Aero- 
lites. Mmoollanooufi Notes. 

Von, XLJIT, 1913. 

Part 7.- Ocncral Dopori for 1912. Gnrnet as a Geological Barometer. Wolframite in 
Tavoy District, Lower Burma. MisceilanconB Notes. 

Part S ((nit oj -“-Mineral Prodtiction of India darir^ 1912. Delationship of the 

Himalaya to tho Indo-Gangotio Plain and the Indian Peninsula. Hambergite from 
Kashmir. 

Part ContrihnUonfl to the geology of the Province of Tiinnan in Western China I. 
BhainO“TSng-V6rh Area. 11. Petrology of Volcanic Docks of Teng-Yiieh District. 
Tito Kimna IT ills. Banswal Aerolite. 

Pari Ookhhearing Alluvium of Cbindwin Diver and Tributaries. Correlation of 
Siwalikfl with Mammal HoriJ^ona of Europe. Contributiora to the Oeolo^ of the 
Frovince of Thiinan in Western China: ITT. Stratigraphy of Ordovician and Slluriah 
Beds of Western Yunnan, with Provisional PalmonLological Determinations. .Notes 
on Camarocrinas Asiatuus*’ from Burma. 


Voi^. KLIV, 1914. 

Pari 7.— General Deport for 1913. Carbonaceous Aerolite from Rajputsma. Nummalites 
OK Slone Fossils, with deaermiion of some Burmese species. 

Part 0 — Coniributions to the Geology of the Province of Yunnan in Western China i 
IV. Conniry around Yunnan F«. Dyke of W’hite Trap from Pench Valley Ooabfleld, 
Ohhindwarft Dirtrict, Central Provinces. Mineral conceesions during 1913. 

Part S . — Coabsoams near Taw Diver, Pakokku District, Upper Bdrma. The Mcmazile 
Sands of Travancore. t/>wfr Cretaoeone Fauna from Giemmal Sandstone .and 
Ohikkim series. Indarotos salmotitanus Btlgtim; Fattire Beheading of Bern * and Ber 
ttlrtin by Hosdo. 

Part —Salt Dopoaite of CHsTndus Salt Range. Teeth referable to Lowisr Siwalik' 
Crendoni gmns Diai^opsalia, Pilgrim. Olaciere of DhauK and Liseai? V^Ue^s, KumaDn 
Himalaya/ September 1912., MUcellaneoua Notes. 


Vor.. ^LT, 1915. ' ; . '' 

PM L— Now Siwidik Pr[m€&t«s. Bxaclnopoda of Namyatj Beds of Burma/ Miscellaneous 
NoTa . ^ , j.- 

Part I.— Deport for 19!4. NTofa oh ^ivUelhrus and Paraxhach^rodus* , B, ’ 
PM Prodootlou of India duntig 19141 "Three -New Indian Meteorites; 

Kuitlpparam, Bhupivan ^d Wntitiohyof Tra/mlid Genus Dbreabuhe, - 

Hrmutiio Oyi:faU of Comndi^orm Habit from Kai^iidongri. Oemtral India. 

Paft ^.--Geology" of comtiry near Nghhlaift^dwln. Geology of Ohitral, Qilgit undTomix^. 

Voih xt;vx, 'i?m ^ ■'/ . v 

of Mitierrf Produeiicm f(r'19b9 to 1913v " " , , ‘ L * 





you XLVIII, 1917- 

p^rt 7. —General Keport for 1916. A revised claesifioation o£ the Gondwana Syeitem. 

Port 5.— :\Iineral Production ol India during 1916. Mammal coUectioiia ftom Basal Beds 
of Siwaliks. 

Part Crystallography and Noincnclatura o£ Ilullandite. Geology and Ore Deposits of 
Bawdwin Mines. Miscellaneous Notes. 

Part Biana-Lalsot Hills in Eabtcrn Eajpuiana. Origin of tlio Latorile of Sconi, Central 
Provinces, 

Vom XLIX, 191849. 

Part 1 . — General Report for 1917. Cassiterite Deposits of Tavoy, Lea Echinides des 
“ Bagh Beds.*^ 

Part ^.—Mineral Production of India during 1917, Support of Mountains of Central 
Asia. ' 

Part S - — Structure and Stratigraphy in North-West Punjab Aquamnrine Mines of Da'soj 
Baltistan. Srimangal Earthquake of July 8ih, 1018. 

Part 4 - — Possible Occurrence of retrohnim in Jammu Province : Preliminary Note on the 
Nar-Budhan Dome^ of Kotli Tchsil in the Punch Valley. Submerged Forests at 
Bombay. Infra-Trapp cans and SiUcified Lava from llydorabad^ S. India. 

Von. L, 1919. 

Part 1 . — General Report for 1918. Potash Sufis of Punjab Salt Range and Kohat, Origin 
and History of Rock-salt Deposila of Punjab and iCohut. , 

Part — Tungsten and Tin in Burma. Inclination of Thrust niane between Siwalik and 
Murree zone near Kotli, Jammu Two New Fossil Localities in Gato Hills, Sand 
Sulphur Mine. Misceltaheous Notes. 

Part s. — Mineral Production of India durir^ 1918. Gast-ropoda Faxina of Old Lsbke-beda 
!n Upper Burma. Galena Depcsita of North Eastern Putao. 

PaH ritchblenda.'Monazite and other minerals from Pichhti, Gaya district, Bihar and 
Orissa, Natural Gas in Bitummods Salt from KoBat. Mineral Resources of .Gentrah 
Provinces, Hiacellaneous Notes^ ' , . . \ ^ 

■ ' tdE..'LR 

ParfL— General .Report, for?'' 1919,'^ Pseud<HW^t«' ’of Iwsa' 

Mnerat related to ' Xehbbihi^^frdiSi 'Diciest/ and 

Goal. Seams 'of Airakfii Totna, bs^ween x*^ 

Ngap^ in Hj^nbu, Upper ' Burma. .! Obtevatlens 6n ^Pf^jsa 
' or^a^id&ld Si^ongetbat ,bti*roW€^ : \ . 

^ df ,3^phtif fhe confluehoe of the Gr&lfef ; 

^ the' Tigris, Hegbbotdfiti^. ‘ Notes. 

during 1919. Reaults of a Revision of Dr. NoetHng^s 
Fauna, of ' Burma. Note on tho Marine Foesils 
'' ' Fiitfold the Gato Hills., 

Fossil Torebridfo from Burma* Indian 
^ ‘ . JSi ^a AbV fossil Hnionid from the intertrappean beds of Peninsular 

r ‘ '’ Ihdiar*- tTiUonidfis freah the Miofcene of Bunim. 


", ^ . VoL, ML 1921, 

Qttmqrtennial Review of Mineral Production of India for 1914«*1910< 

■ . ' VoL. LIII, 1921. 

^.Part 7-— General Report for 1920. Antimony deposit of Thabyu, Amherst district. AntL 
-mony deposits of Southern Shan-gtates. Geology and Mineral Resmirco^i of Eastern 
/Persia, .Miscellaneous Notes;' 
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